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JENNINGS SUMP & SEWAGE PUMPS 
“PEDESTAL TYPE 


Mounted entirely above the pit cover. Entirely 
self-priming. All working parts high and dry. 
Only suction pipe submerged. Economical. 





CENTRIFUGAL PUMPS 
STANDARD AND SELF-PRIMING 
Motor armature and pump impeller mounted on 
same shaft. No bearings in pump casing. One 
stuffing box. Simple, compact, reliable. 





NASH HYTOR AIR COMPRESSORS 
No sliding vanes, pistons nor parts in metallic 
contact. No internal lubrication. Non-pulsating. 
Clean air. Efficient and reliable. 





JENNINGS SEWAGE EJECTOR 
Most efficient device for pumping unscreened 
sewage from low levels, or pumping any heavy 
liquid with large proportions of solids. 
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Jennings Vapor Turbine Heating Pump. .Operates directly from system steam. 
without electric current. Constant operation assures uniform system operation. 
Steam used for operation is returned to system for heating with little heat 


loss. Eliminates current cost and effects material steam economy. Ask for 
Bulletin 246-A. 


THERE IS A NASH 
For Every Pumping Service 


PERFORMANCE, QUALITY and SERVICE are the three fundamental: 
reasons for the many thousands of successful installations of Nash 
Pumps. 

PERFORMANCE is made positive by the most advanced ideas in 
Engineering Research, checked by individual performance tests 
on each and every pump. 

QUALITY is maintained by the careful selection of the finest ma- 
terials, fabricated by superior workmen under constant and rigid 
inspection. 

SERVICE is assured by the resources and reputation of the Nash 


Engineering Company, and backed by a nation-wide network of 
sales and service offices. 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Stanley S. Holmes Village project, Atlantic City, N. J., looking northeast, showing court in block B. 


Low Rent Housing Project Heats with 
Hot Water 


By JOSEPH F. KERN, Jr.t 


HE most recent unit of the Federal Administration 

of Public Works’ housing program to be completed 
is the Stanley S. Holmes Village in Atlantic City, N. J. 
This project which will house 277 families is in many 
ways typical of 50 other PWA projects under construc- 
tion or completed in 35 cities and two insular posses- 
sions. It is the Government’s purpose to make this 
housing program a national demonstration of slum 
clearance and low-rent housing. When the program is 
completed it is expected that nearly 25,000 families 
from a low income group will find comfortable and 
sanitary quarters in these buildings. 

Less noticeable but of considerably more importance 
to future housing developments are the ideas and types 
of construction which have been incorporated in these 
projects. 

The Stanley S. Holmes Village has been erected at 
a cost of $1,700,000 on an eight-acre site bordered by 
Kentucky, Adriatic, Illinois, and Baltic Avenues. There 
are 16 buildings in the village divided into two blocks 
of eight each. They are built in such a manner that 
all of the rooms have a plentiful supply of light and 
face either a street or a large landscaped courtyard. 

Buildings vary in height from two to three stories 
and are of fireproof construction with walls of brick 
and tile. There are some 982 rooms in the project. 

Located at a central point in the project and occupy- 
ing one wing of a building is the central heating plant. 
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This plant has been designed to supply forced hot water 
for heating and domestic hot water for washing to the 
16 buildings in the village. 


Design Practice 


In designing the mechanical equipment the Housing 
Division of PWA has attempted to obtain the most 
economical system not only in first cost but also in 
long time costs. In other words they believe that the 
systems which they have designed will give the best 
combination of low first, operating, and maintenance 
costs. To achieve this result they have not hesitated 
to utilize new ideas and materials. In most cases, how- 
ever, well known materials and time tried ideas have 
been employed. 

In the Atlantic City project they have attempted to 
eliminate the human element in the control and oper- 
ation of the plant so far as is reasonably possible. 


Heating System 

Hot water for the heating system is supplied to the 
various buildings by a system of underground and 
underfloor supply and return mains. The water is taken 
partly from the boilers and partly from the heating 
returns and is automatically mixed by mixing valves 
in proportions to deliver water at temperatures suit- 
able to maintain proper room temperatures. Circulat- 
ing pumps are used to force the water through the 
piping distribution system. Automatic vents remove 
the air from the distribution system where necessary. 
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The heating system in each building is a two-pipe, 
upfeed, reversed return, forced circulating system. A 
pressure differential control is provided in each build- 
ing to maintain a constant pressure difference between 
the point where the supply main enters and the return 
main leaves. This is done so that the distribution of 
hot. water to the various radiators is not affected by 
changes in the pressures of the distribution system. 


Boiler Plant 


The boiler plant is located in the south end of build- 
ing No. 4-A on the corner of Mediterranean and Illinois 
Avenues. It contains three 150-hp. steel hot water 
boilers together with necessary associated equipment 
such as mechanical stokers, expansion tanks, hot water 
generators, and coal and ash storage facilities. Two 
boilers will normally carry the load, the third being 
provided as a spare. In a room next to the boiler plant 
are located the various pumps necessary for the dis- 
tribution of heating water and circulation and gener- 
ation of domestic hot water. 

The plant is designed to burn bituminous nut and 
slack coal. This coal is carried to the plant in trucks 
which are driven on to the roof of the coal and ash 
storage space only slightly above the ground level. The 
coal is dumped from the trucks through manholes in 
the roof and falls directly into the storage space. When 
coal is desired for the stokers it is loaded by hand into 
a coal bucket having a capacity of approximately 750 
lb. This bucket is then wheeled to the boilers and is 
lifted by means of an electric monorail type hoist to 
the proper level. The bucket is then moved by mono- 
rail to the proper position over the stoker hopper 
where it is dumped by means of a suitable tripping 
device. 

The stokers are all mechanical ram, automatic under- 
feed type provided with side dump plates. The electric 
motors operating the stokers can be controlled either 
by a magnetic pushbutton switch or by an immersion 
type water temperature control. 

Ash removed from the boilers is stored in a small 
ash storage room until it can be removed from the 
plant by trucks. A telescopic electric operated ash hoist 
is used to lift the ash cans from the storage room to a 
position above the roof so that the cans can be dumped 
into trucks. The hoist has a capacity for handling 500 
Ib. at one time. Draft for the boilers is obtained from 
a 54-in. radial brick chimney 100 ft. high. All of the 
flue gases are passed through a cinder trap to remove 
cinders and soot. 

The three boilers are of the horizontal return tubular 
type arranged to operate as hot water heating boilers. 























Plot plan showing hot water heating distribution system. 
Solid black square indicates boiler plant. 
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They are capable of withstanding a pressure of 100 lb. 
per sq. in., and each has approximately 1500 sq. ft. 
of heating surface. The boilers are so controlled that 
they will supply water at a temperature of 230F to 
the heating system and hot water generators. Twin 
relief safety valves are provided on each boiler. Drains 
from each boiler gre passed to a cooling basin which 
has a vent to the outdoors above the boiler roof. This 
basin serves to cool the water drained from the boiler 
so that hot water is not discharged directly in the 
sewers. 

In one corner of the boiler room is a large expan- 
sion tank to provide for expansion and contraction of 
the water in the heating system. To maintain the 
proper pressure in the heating system a small motor- 
‘driven air compressor having a displacement of 2% 
c.f.m. of air is connected to the expansion tank. The 
compressor is started by a pressure switch when the 
pressure in the tank drops to 20 Ib. per sq. in. and’is 
stopped when it reaches 26 lb. A twin relief valve on 
the tank relieves the pressure when it reaches 60 lb. 


Pump Room 


The various pumps for circulating the hot water are 
housed in a small room located next to the boiler room. 
There are eight pumps in this room—three heating 
water circulating pumps, two domestic water generator 
pumps, and three domestic hot water circulating 
pumps. 

The 230F water from the boilers before going to the 
heating water circulating pumps is mixed with the 
heating return water to secure the proper temperature 
for distribution. The position of the mixing valves is 
automatically governed by outdoor control equipment 
and water temperature controls located in the discharge 
connection of each circulating pump. 

The three heating water pumps are all of the double 
suction centrifugal type and are each capable of sup- 
plying 400 g.p.m. against a 50-ft. head. These pumps 
operate at constant speed, supplying a constant amount 
of water—the amount of heat supplied being changed 
by varying the water temperature. The capacity of 
two of these pumps is sufficient to meet the needs of 
the buildings under peak load conditions—the third 
pump is provided as a spare unit. The pumps are so 
arranged that one pump can carry the load in mild 
weather. 


Distribution System 


Hot water leaving the pump is carried by under- 
ground piping installed in conduits. Copper expansion 
joints located in suitable concrete chambers are pro- 
vided to take up the expansion of the piping. The 
conduit which carries the heating pipe underneath 
Mediterranean Avenue is made of heavy cast iron to 
withstand vibration and weight caused by heavy city 
traffic and railway operation. All of the piping installed 
in conduits has been covered with a laminated asbestos 
felt insulation having an integral waterproof jacket. 


Building Heating System 
At the point where the heating supply piping enters 
each building there has been installed a pressure dif- 
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A LARGE LOW-RE 


The emphasis on low rent housing by both 
private builders and the Federal Government _ 
has resulted in the development of heating sy 

tems incorporating a number of new ideas and 

adaptations of conventional practices, The 

primary requisite of such heating systems ig , 

low long time cost—that is, the best combination 

of low first, operating, and maintenance costs 

An excellent example of such a system is the 
one incorporated in the Stanley S. Holmes 
Village in Atlantic City, N. J. This project 














low rent projects now under construction by 
the Housing Division of the Federal Emergency — 


Typical room showing legless radiator and | Administration of Public Works 
connections to risers. — 


Air view of the project 
looking north showing 
both Blocks A and B. 











Looking southeast from third floor roof of % il 
B-6 showing steam piping conduit running b 
buildings B-5 and B-8. 


(Left) A piping and hot water generator with ¢ 
ing completed, on balcony at rear of boilers ™ 
ing plant. 
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Panel board of boiler No. 3 in heating plant. Mounted on the panel are 
a CO: recorder and draft gage. 





ooking northeast showing central heating plant 
4 and chimney. 


Piping under first floor of a typical building. 





(Below) Roof of coal and ash storage room showing 
the unloading of coal. 


Pump room in the central heating plant. 
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Method of connecting the bathroom radiators in the At- 
lantic City project. Note that the radiators are in series. 
The drawing is not to scale. 


ferential control valve to maintain a constant pressure 
differential between the heating supply and return pip- 
ing in that particular building. This valve makes pos- 
sible the proper distribution of water to the various 
radiators at all times independent of pressure changes 
in the system. The valves can be adjusted to maintain 
any pressure differential from 1 lb. to 15 lb. per sq. in. 

Supply and return mains in each building are run 
in spaces underneath the first floor and each main is 
furnished with suitable drains, a thermometer well, 
and a pressure gage. Three-quarter inch risers, set 
close to the walls, carry the water to the radiators. All 
radiators except. those in bathrooms are of the legless 
narrow tube hot water type wall hung. Radiators for 
bathrooms are of the wall pattern type and are in- 
stalled above the water closet approximately 5 ft. from 
the floor. Bathroom radiators are connected in series 
with the water entering at the lower part of the radi- 
ator and leaving the upper part. An overhead return 
on the top floor carries the water to a high point where 
there is a hand type air valve. The water is then car- 
ried back to the return mains beneath the first floor. 

Each radiator supply valve has been equipped with 
a special type multiplate orifice resistance tube so that 
the supply of water to each radiator may be controlled. 
All of the return mains are carried back to the boiler 
plant through the conduit housing the supply mains. 
In the boiler plant the returns are connected to the 
mixing valves and to the return of the boiler. 
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Domestic Hot Water 


All of the domestic hot water is heated and stored 
in the boiler plant by two generators located above 
the boilers. Each of these combined generator storage 
tanks is capable of heating 1500 gal. of water per hour 
from 40 to 165F and has a storage capacity of approxi. _ 
mately 2040 gal. They are constructed of a steel shell 
with a sheet copper lining installed in such a manner - 
that the domestic water does not come in contact with 
the steel shell. Each generator is provided with a 1-ip, 
relief valve set to relieve at 75 lb. 

Water at 230F is taken from the boiler mains by 
two hot water generator pumps and forced through the 
heating coils of the generator. These pumps are of the 
double inlet centrifugal type and each has a capacity 
of 300 g.p.m. against a head of 40 ft. There is located 
in the heating supply lines of each generator a tem- 
perature regulating valve. These valves are of such 
a type that they can be adjusted to provide any domes- 
tic water temperature between 140 and 180F. Re- 
turns from the generator are taken into the heating 
system return and thus back into the boiler. One stor- 
age tank and generator is provided for each block of 
buildings though they are cross-connected so that it 
is possible to obtain water from either generator. 

The supply and return domestic hot water piping is 
installed in underground conduit of the vitrified tile 
type except where it crosses Mediterranean Avenue 
where it is encased in a cast iron conduit. Thermal ex- 
pansion is taken care of by copper expansion joints 
enclosed in suitable concrete expansion chambers. The 
piping is insulated with laminated asbestos felt. The 
hot water piping on entering the building rises to the 
ceiling and is connected to the building piping system 
with a lock shield shut-off valve. 

A small size return main is provided from each build- 
ing to carry some of the domestic hot water back to 
the domestic hot water circulating pumps in the pump 
room and then to the cold water inlet of the hot water 
generators. Three pumps are used—two for actual 
service and one for reserve. Each is of the double suc- 
tion, centrifugal type, having a capacity of 75 g.p.m. 
against an 80-ft. head. It is the purpose of these 
pumps and of the circulating system to keep a supply 
of hot water in the pipes at all times. A lock shield 
valve is provided on the return in each building for 
pressure balancing purposes. The domestic hot water 
piping in the furred spaces and plumbing chases is 
covered with %4-in. insulating covering. All other do- 
mestic hot water lines have a 34-in. covering. 


Controls 


As mentioned previously a varying water temper- 
ature to the radiators is obtained through the medium 
of mixing valves which are automatically controlled by 
means of outdoor thermostats in accordance with the 
outdoor air temperature. The system is so designed 
that when the outside temperature is zero the mixing 
valve will supply water at a mean temperature of ap- 
proximately 230F to the radiators. This high temper- 
ature has made it possible to use radiators which are 
no larger than those used on steam heating systems. 
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Boiler room showing the three horizontal tubular hot water 
boilers and bituminous stokers. An instrument panel is 


provided for each boiler. 


The automatic temperature controls are continuously 
variable throughout the range of heating season tem- 
peratures. To compensate for unusual weather condi- 
tions the water temperature may be manually adjusted 
to provide higher or lower temperatures. 

The temperature of the boilers is maintained con- 
stant at 230F by means of immersion temperature con- 
trols. These devices control the operation of the stoker. 
Each boiler is also provided with an additional immer- 
sion type temperature control which acts as a maxi- 
mum limit control. Each stoker motor is also controlled 
by a pressure limiting control which is located in the 
expansion tank. There are three of these pressure con- 
trols on the expansion tank and each one will shut 
down its own stoker motor in case the expansion tank 
pressure drops below 20 lb. and will prevent the motor 
from operating until the pressure builds up beyond 
this. 





Air Conditioned Bus 


N air conditioning unit for motor coaches, engineered 
and constructed by the Kelvinator Division of 
Nash-Kelvinator Corporation, has been built into a 
deluxe streamlined passenger bus. This coach is now 
making a three months’ demonstration tour throughout 
the south. 

Powered by a six-cylinder engine, designed primarily 
for long distance high speed trunk line operations, the 
research coach offers perfect riding comfort for passen- 
gers. Filtered, cooled, and dehumidified air is changed 
completely once every three minutes. ; 

The coach is capable of sustained operation of greater 
than 600 miles per day, has an operating speed of 
55 miles per hour, and travels 5% miles on a gallon of 
gasoline. It accommodates 29 passengers and a driver. 

The air conditioning system is the only one of its 
kind, with a unit designed exclusively for coach service. 

Outside air enters at the front of the body and is con- 
veyed to the air conditioning unit at the rear, where it 
is filtered, cooled, and dehumidified. It then passes into 
ducts built into the luggage racks directly above the 
seat and running the length of the coach on both sides. 
The air is forced downward from these compartments 
onto a mushroom horizontal deflector which circulates 
the cooling air in such a 
manner as to envelop the 
passengers indirectly, with- 
out the discomfort of 
cold air drafts. 

Power for both the re- 
frigerant compressor and 
the fan for air circulation 
is obtained through belt . 
drive from a gasoline en- 








Operating in the South 


gine, which has been designated as the “power unit.” 

The power unit operates continuously at constant 
speed. The loading of this engine is fully constant and 
varies with the demand for cooling. When the bus com- 
fort temperature is satisfied, the thermostat breaks the 
circuit to liquid solenoid valve. This stops circulation 
of the refrigerant to the cooling coil. Since the refrig- 
erant compressor operates continuously, it eventually 
pumps all the refrigerant back through the air cooled 
condenser to the liquid refrigerant receiver. 

During this operation the suction pressure continues 
to drop and eventually reaches a stage where the low- 
pressure cut-out closes the circuit to the bypass solenoid 
valve. This opens the bypass circuit, equalizing the 
head and suction pressure on the compressor, and ac- 
cordingly reduces the load on the engine to a minimum. 
During this off cycle, the gasoline engine continues to 
operate at reduced load until cooling is again called for. 
Then the cycle is automatically re-established. 

In the event of excessive head pressure, the high pres- 
sure cut-out automatically opens, causing the liquid 
solenoid valve to close and the cycle continues identi- 
cally as described under thermostatic control. 

A hand switch in the circuit of the bypass solenoid 
valve is manually closed 
prior to starting of the 
power unit in order to un- 
load the compressor while 
cranking the engine. 

A second hand switch is 
provided for grounding the 
magneto when it is de- 
sired to stop the gasoline 
engine. 


The Lord Kelvin,.an air conditioned bus which is now mak- 
ing a demonstration tour throughout the South. See “Pic- 
ture Paragraphs” for other views of this bus. 
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Spray ponds are a dependable means of cooling water for air conditioning condensers. Photos courtesy Yarnall-Waring Co. 


Atmospheric Cooling Equipment for 
Condenser Water 


By FRED D. MOSHER 


PRAY ponds have been found to be effective cool- 
ing devices for .air conditioning systems of large 
capacity provided low rental space is available. While 
the first cost and maintenance costs are greater for 
spray ponds than for cooling ponds, the efficiency of 
spray ponds is higher. The temperature to which the 
water can be cooled depends upon the wet-bulb tem- 
perature of the surrounding atmosphere. hence it varies 
with the location of the pond. 
To obtain the desired cooling in a spray pond instal- 
lation, the incoming water is pumped through spray 
nozzles under pressure. These nozzles break up the 
water so that it comes into intimate contact with the air. 
Evaporation of some of the particles produces the cool- 
_ing. Spray ponds may be located on the roofs of build- 
ings or on the ground, but in either case they should be 
installed with the axis normal to the prevailing winds. 
The pond itself may be constructed in the same way an 
ordinary cooling pond is constructed but without the 
usual trough. The water in the case of the spray pond 
enters the pond through the nozzles, and as with the 
cooling pond, the suction is located at the lowest point. 
To prevent excessive water loss a louvered fence, from 
8 to 12 ft. high, should be built around the pond. 
The amount of water a spray pond can cool properly 
depends on, among other variables, the pressure on the 
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nozzles, their size, number, and spacing. Pressures may 
range from 6 to 12 lb. per sq. in., while the capacities 
per nozzle usually range from 20 to 50 g.p.m. depending 
on the size of the pipe and the size of the orifice. Fig. 1 
shows a sketch of a typical spray pond. Tables la and 
1b give data on spray ponds with nozzle data. 

Most spray ponds are designed for a wind velocity 
of 5 m.p.h. The temperatures to which a properly de- 
signed spray pond will cool water are shown in Table 2. 
This table gives the temperatures obtainable for vari- 
ous types of atmospheric cooling devices during the 
summer months throughout the United States. It has 
been found that air conditioning equipment requires 3 
to 6 g.p.m. of condenser cooling water per. ton of re- 
frigerating capacity, and that the water loss from a 
spray pond is from 2 to 5% of the total circulation. 
Nozzles are usually set from 3 to 6 ft. above the sur- 
face of the pond in groups of 4 or 5, with a space of 
12 ft. separating group centers. Scale formation and 
algae growth in spray ponds. are usually heavy and 
the water should be treated accordingly. 


Cooling Towers 


Modern cooling towers fulfil all the requirements of 
large scale air conditioning. Cooling towers of large 
capacity can be located on the roofs of tall buildings 
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Fig. 1. Plan of a typical small spray pond. Suction pipe 
outlet is at lowest point in pond. 


or other limited spaces. Numerous cooling tower in- 
stallations have been made on the roofs of theaters, 
hotels, department stores, and office buildings through- 
out the country. fe : 

There are in general two types of cooling towers: 
naturally ventilated and mechanically ventilated. 


Atmospheric Tower 


The simplest of the naturally ventilated cooling tow- 
ers is the atmospheric tower. This type of tower is 
made up of a shell or casing of wood or metal filled 
on the inside with a zig-zag structure of boards or laths 
and wind bracing. The warm water to be cooled flows 
in at the top, trickles down through the filling where 
it-comes into-contact with the cocling air, and is caught 
in a basin or pan at the bottom of the tower from which 
it flows to the condensers. Such towers are of heights 
and base areas depending on capacity and type. The 
shell of the tower may be of alloy metal such as copper 
bearing steel or wood covered by thin sheets of such 
metal. The filling is usually of cypress or redwood. The 
purpose of the filling is to break the water up into fine 
particles as it falls from the distributing troughs so 
that evaporating surface of the water is increased. Air 
flows in a transverse direction through the louvered 
sides of this type tower; the louvers also prevent the 
water from being blown out. If properly constructed 
and located where the natural wind can circulate freely 
through it, the atmospheric cooling tower may be used 
to advantage for moderate size installations. The first 
cost of the atmospheric type tower is low and the up- 
keep negligible. To be effective they must be narrow 
in cross section; hence for large installations they are 
very long. Since this type tower depends on the natu- 
ral wind for air circulation, a knowledge of the direc- 
tion of the prevailing wind is necessary when it is being 
planned so that the axis may be properly directed to 
take full advantage of the air currents. 


Spray Atmospheric Tower 


Sometimes nozzles are used to spray the water in 
an atmospheric cooling tower and it is then known as 
a spray type atmospheric tower. When this is done the 


HEATING & VENTILATING, MAY, 1937 





90 











8o;— es Z 
ci 
ge 








FINAL TEMPERATURE OF WATER, °F 























65 70 75 80 85 
WET BULB TEMPERATURE OF AIR ,°F 


Fig. 2. Performance curve of a spray nozzle atmospheric 
cooling tower. Curve is for a 10F range. 


nozzles are located in the center of the tower, the tower 
being about 20 ft. high. When the spray nozzles are 
used in this way the tower becomes a narrow spray 





TABLE 1—SPRAY POND CAPACITY DATA 





TABLE 1A—TEMPERATURE OF WATER OBTAINABLE FRoM 
Spray Ponps 


(Based on data from 1934-36 ASRE Refrigerating 
Data Book) 
































Nozziz Capacity 
OutTsIDE 
Wer 20-25 G.P.M. | 40 G.P.M. 
= Water TEMPERATURE LEAVING Spray Ponp, Dec. F. 
Fg s | rw | zs || 5s | wo | gs 
Water TEMPERATURE Leavinc Spray Ponp, Dec. F. 
60.... 64.0 68.0 70.5 66.5 71.0 75.5 
6§..c- 69.0 72.0 75-5 71.3 75.5 80.0 
$Oiwcs 73-5 77.0 79.5 75.8 80.0 . 84.0 
rh COE 78.5 81.6 83.5 80.8 84.5 ‘ 89.0 
80.... 83.0 85.5 88.0 85.5 89.0 93.0 
TABLE 1B—REFRIGERATING CAPACITY OF Spray Ponps* 
REQUIRED REQUIRED 
Ponp Groups oF NuMBER oF | REFRIGERATING 
DrmmEnsiIons, Nozz1gs, Nozzizs, Loap, 
Fr. 5 in Group | 12 Fr. Apart Tons 
36 X 36 ....6. ee 4 20 80 
36 X 48 ...cccee 6 30 120 
36 Xx 60 ....00ee 8 40 160 
36 X 108 ...coee 16 80 320 
48 x 48 ....000. 9 45 180 
48 EGO wcccccce 12 60 240 
48 x 108 .....2- 24 120 480 

















*The data in Table 1B are based on use of nozzles having a 
capacity of 20 g.p.m. each, set up in groups of 5 spaced 12 ft. 
apart and 12 ft. between centers; distributor pipe 2 in. diameter, 
and louvered fence 12 ft. high. 
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Spray ponds are a dependable means of cooling water for air conditioning condensers. Photos courtesy Yarnall-Waring Co. 


Atmospheric Cooling Equipment for 
Condenser Water 


By FRED D. MOSHER 


PRAY ponds have been found to be effective cool- 
ing devices for air conditioning systems of large 
capacity provided low rental space is available. While 
the first cost and maintenance costs are greater for 
spray ponds than for cooling ponds, the efficiency of 
spray ponds is higher. The temperature to which the 
water can be cooled depends upon the wet-bulb tem- 
perature of the surrounding atmosphere. hence it varies 
with the location of the pond. 

To obtain the desired cooling in a spray pond instal- 
lation, the incoming water is pumped through sprav 
nozzles under pressure. These nozzles break up the 
water so that it comes into intimate contact with the air. 
Evaporation of some of the particles produces the cool- 
ing. Spray ponds may be located on the roofs of build- 
ings or on the ground, but in either case they should be 
installed with the axis normal to the prevailing winds. 
The pond itself may be constructed in the same way an 
ordinary cooling pond is constructed but without the 
usual trough. The water in the case of the spray pond 
enters the pond through the nozzles, and as with the 
cooling pond, the suction is located at the lowest point. 
To prevent excessive water loss a louvered fence, from 
8 to 12 ft. high, should be built around the pond. 

The amount of water a spray pond can cool properly 
depends on, among other variables, the pressure on the 
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nozzles, their size, number, and spacing. Pressures may 
range from 6 to 12 lb. per sq. in., while the capacities 
per nozzle usually range from 20 to 50 g.p.m. depending 
on the size of the pipe and the size of the orifice. Fig. 1 
shows a sketch of a typical spray pond. Tables la and 
1b give data on spray ponds with nozzle data. 

Most spray ponds are designed for a wind velocity 
of 5 m.p.h. The temperatures to which a properly de- 
signed spray pond will cool water are shown in Table 2. 
This table gives the temperatures obtainable for vari- 
ous types of atmospheric cooling devices during the 
summer months throughout the United States. It has 
been found that air conditioning equipment requires 3 
to 6 g.p.m. of condenser cooling water per ton of re- 
frigerating capacity, and that the water loss from a 
spray pond is from 2 to 5% of the total circulation. 
Nozzles are usually set from 3 to 6 ft. above the sur- 
face of the pond in groups of 4 or 5, with a space of 
12 ft. separating group centers. Scale formation and 
algae growth in spray ponds are usually heavy and 
the water should be treated accordingly. 


Cooling Towers 


Modern cooling towers fulfil all the requirements of 
large scale air conditioning. Cooling towers of large 
capacity can be located on the roofs of tall buildings 
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Fig. 1. Plan of a typical small spray pond. Suction pipe 


outlet is at lowest point in pond. 


or other limited spaces. Numerous cooling tower in- 
stallations have been made on the roofs of theaters, 
hotels, department stores, and office buildings through- 
out the country. . . 

There are in general two types of cooling towers: 
naturally ventilated and mechanically ventilated. 


Atmospheric Tower 


The simplest of the naturally ventilated cooling tow- 
ers is the atmcspheric tower. This type of tower is 
made up of a shell or casing of wood or metal filled 
on the inside with a zig-zag structure of boards or laths 
and wind bracing. The warm water to be cooled flows 
in at the top, trickles down through the filling where 
it comes into-contact with the cocling air, and is caught 
in a basin or pan at the bottom of the tower from which 
it flows to the condensers. Such towers are of heights 
and base areas depending on capacity and type. The 
shell of the tower may be of alloy metal such as copper 
bearing steel or wood covered by thin sheets of such 
metal. The filling is usually of cypress or redwood. The 
purpose of the filling is to break the water up into fine 
particles as it falls from the distributing troughs so 
that evaporating surface of the water is increased. Air 
flows in a transverse direction through the louvered 
sides of this type tower; the louvers also prevent the 
water from being blown out. If properly constructed 
and located where the natural wind can circulate freely 
through it, the atmospheric cooling tower may be used 
to advantage for moderate size installations. The first 
cost of the atmospheric type tower is low and the up- 
keep negligible. To be effective they must be narrow 
in cross section; hence for large installations they are 
very long. Since this type tower depends on the natu- 
ral wind for air circulation, a knowledge of the direc- 
tion of the prevailing wind is necessary when it is being 
planned so that the axis may be properly directed to 
take full advantage of the air currents. 


Spray Atmospheric Tower 


Sometimes nozzles are used to spray the water in 
an atmospheric cooling tower and it is then known as 
a spray type atmospheric tower. When this is done the 
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Fig. 2. Performance curve of a spray nozzle atmospheric 
cooling tower. Curve is for a 10F range. 


nozzles are located in the center of the tower, the tower 
being about 20 ft. high. When the spray nozzles are 
used in this way the tower becomes a narrow spray 





TABLE 1—SPRAY POND CAPACITY DATA 





TABLE 1A—TEMPERATURE OF WATER OBTAINABLE FROM 
Spray Ponps 
(Based on data from 1934-36 ASRE Refrigerating 
Data Book) 





















































Nozzite Capacity 
OuTsIDE 
Wer 20-25 G.P.M. | 40 G.p.u. 
= Water TEMPERATURE LEAVING Spray Ponp, Dec. F. 
TEMP., 
— s | w | wg || 5 ro | 15 
Water TEMPERATURE LEAvING Spray Ponp, Dec. F. 
60.... 64.0 68.0 70.5 66.5 71.0 75.5 
6§..0- 69.0 72.0 75.5 71.3 75.5 80.0 
90. .e6 73-5 77.0 79.5 75.8 80.0 84.0 
rh Cree 78.5 81.6 83.5 80.8 84.5 89.0 
80.... 83.0 85.5 88.0 85.5 89.0 93.0 
TABLE 1B—REFRIGERATING CAPACITY OF Spray Ponps* 
REQUIRED REQUIRED 
Ponp Groups oF NuMBER oF | REFRIGERATING 
DIMENSIONS, Nozz1es, Nozzzzs, Loap, 
Fr. 5 In Group 12 Fr. Apart Tons 
36 X 36 2... cccee 4 20 80 
36 x 48 ....ccee 6 30 120 
36 X 60 ...cceee 8 40 160 
36 X 108 ..cccee 16 80 320 
48 X 48 ..ccceee 9 45 180 
48 X 60 2.20005 12 60 240 
48 x 108 .....6- 24 120 480 








*The data in Table 1B are based on use of nozzles having a 
capacity of 20 g.p.m. each, set up in groups of 5 spaced 12 ft. 
apart and 12 ft. between centers; distributor pipe 2 in. diameter, 
and louvered fence 12 ft. high. 
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TABLE 2—TEMPERATURE OF WATER FROM ATMOSPHERIC COOLING 
EQUIPMENT DURING SUMMER MONTHS 
METHOD oF COOLING 
NATURAL DRAFT MEcHANICAL Drart 
STATE Spray Ponps Cootinc ToweERrs Cootinc Tower 
TEMPERATURES To Be ExpPEcTED, °F 
Min. Max. Min. Max. Min. Max. 
Alabama ..........46. cece 81 85 80 84 79 87 
BYOOE Gccsesnceuncedsexe 72 76 71 75 70 78 
RERORNG Oo he cckta eee ken 80 84 79 83 78 86 
California (N) ........... 61 65 60 64 59 67 
California (S) ..........-- 70 74 69 73 68 76 
Cr eee ete 68 72 67 71 66 14 
Connecticut ...........eee- 73 77 2 76 71 719 
District of Columbia ....... 77 81 76 80 75 83 
Florida ..... Mesesicsaxte 81 85 80 84 79 87 
IGERIBIA 22544<6%a5u0% jeceu 80 84 79 83 78 86 
HAD ict oecetcikataescis 68 72 67 71 66 14 
SS Wiccusmceseseses (oes 74 78 73 717 72 80 
[RPINBE) coscxvcosdecsiucew 76 80 75 79 74 82 
PA Gusckscaece ‘mEsnceee 74 78 73 77 72 80 
MMMERS . scducinncssseesee ewe 76 80 75 79 74 82 
RGOUMRY © o6c0dsnsncceduies 76 80 75 719 14 82 
ISMEMBOR @ cb:csebbceckussue 81 85 80 84 719 87 
MO cE See eesksenseees 67 71 66 70° 65 73 
OY 76 70 75 69 14 82 
Massachusetts ............. 72 76 71 75 70 78 
PORENPAD 5 sew wiecseeee cee 70 72 69 71 68 76 
ees 70 72 69 71 68 76 
OE 81 85 80 84 719 87 
Missouri .........6. (beewe 76 80 75 719 14 82 
Montana ........ ‘shudeeew 67 71 66 70 65 73 
eT Ty 714 78 73 77 72 80 
a es ery 65 69 64 68 63 71 
New Hampshire ........... 72 76 71 75 70 78 
ee 75 719 14 78 73 81 
New Mexico .......... ee 64 68 63 67 62 80 
oe hy CS _ 72 76 71 75 70 78 
North Carolina ............ 79 83 78 82 717 85 
North Dakota ............ 70 74 69 73 68 76 
NCES cck es cs kveusecosn ee 14 78 73 77 72 80 
(RR ike sac ceserucees 77 81 76 80 75 83 
ING eS caeaisereaeaunns 67 71 66 7c 65 73 
Pennsylvania ............ a 714 78 73 17 72 80 
Rhode Island ............. 72 76 71 75 70 78 
South Carolina ............ 80 84 79 83 78 86 
South Dakota ............. 70 74 69 73 68 76 
er 79 83 78 82 77 85 
APES) £cicecseecenncannsdie 77 81 76 80 75 83 
Oy ee eee eee 65 69 64 68 63 68 
TRUDE ccencesiiaxesdews 70 74 69 73 68 76 
PRD cGscinnaescssacenian 78 82 77 81 76 84 
Washington ............... 64 68 63 67 62 70 
West Virginia ............. | 75 79 74 78 73 81 
ee ee | 72 76 71 75 70 78 
Wyoming ...... EIS 67 71 66 70 65 73 
pond with higher efficiency because of the larger cooling Chimney Draft Tower 
area offered by the filling and louvers. A curve show- There are times when it is found that an atmospheric 
ing the performance of an atmospheric cooling tower cooling tower fills the requirements as to load but ade- 
using spray nozzles is given in Fig. 2. quate space is not available; it is in cases of this kind 





Construction details of a spray pond. Note arrangement of nozzles. 
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that the natural or chimney draft tower finds its appli- 
cation. This type of tower gets its name from its chim- 
ney-like structure and from the fact that the air circu- 
lates through the tower due to the “chimney effect.” For 
the same cooling capacity the natural draft tower oc- 
cupies about half the base area of the atmospheric 
tower. For the first 10 ft., beginning at the base, the 
natural draft tower is louvered for the admission of air. 
From the top of the louvers to the top of the tower 
the sides are closed. The water is discharged, as in the 
atmospheric tower about 30 ft. above the base, the tow- 
er being extended like a chimney about 60 ft. above 
the water discharge. The denser air on the outside 





produces the velocity required on the inside. For high 
temperature incoming water these natural draft towers 
are effective since the velocity of the air reaches about 
300 f.p.m. The natural draft tower has the advantage 
of being, to a large extent, independent of the natural 
wind currents. Its first cost, of course, is higher than 
that of the atmospheric tower. 


Spray-filled Tower 


For small air conditioning installations the spray- 
filled cooling tower has been found to be efficient and 
economical. The spray-filled tower gets its name from 




















TABLE 3—SUMMER WIND VELOCITIES AND PREVAILING DIRECTION, 
JUNE TO SEPTEMBER, INCL. 
AvERAGE WIND PREVAILING 
STATE - City VELocItTy, Winp 
MILEs PER Hour DrrEcCTION 
Alabama ....... eee cece eee ee eee eeeee Birmingham 5.2 S. 
Mobile 8.6 S.W. 
(MMMEEE -é.d0 ds dass deees eecdeweeceueses Phoenix 6.0 W. 
PRRMIEEE ok 6 bck coc cdeccecieccuceeees Little Rock 7.0 N.E. 
Califormia ....... 2c eee cece ec eeeeceees Los Angeles 6.0 S.W. 
San Francisco 11.0 S.W. 
CT Pee eC eT er Denver 6.8 S. 
Connecticut ..........ceceececeeccecs ‘| New Haven 7.3 S. 
District of Columbia ................- Washington 6.2 Ss. 
EE 6. aeciwas ccsccscnccuevedasqures Jacksonville 8.7 S.W. 
Tampa 7.0 E. 
errr rrr Tc Atlanta " N.W. 
Savannah 7.8 S.W. 
| | Perec rrr ere tt Boise 5.8 N.W. 
WIEN bcs Sars cccclcdvcwauemauwewees Chicago 10.2 NE. 
Peoria 8.2 S. 
Ber rer eer rc rc Indianapolis 9.0 S.W. 
NNN SakOdee cessed cCrdcaonduecmeaeeeed Des Moines 6.6 S.W. 
TROWEUERG occ ccc ccs cces ceceewcsoes Louisville 8.0 S.W. 
LOWISIANA 2.2... cc ccc cece cc escescces New Orleans 7.0 S.W. 
ME Seicascdeadsonnrsicscascoeeaae Portland 7.3 S. 
MD gb 6 cs do acs cc ekeevwncoenunes Baltimore 6.9 S.W. 
pre re Boston 9.2 S.W. 
LS errr rr Detroit 10.3 S.W. 
ED us oda ewadessedeoweneueces Minneapolis 8.4 S.E. 
MEDD 885 2.c Saks cana dawwuesaeees Vicksburg 6.2 S.W. 
EGY Sih ctecedwswdciwevowenveuns Kansas City 9.5 S. 
St. Louis 9.4 S.W. 
Dr errr re rer rn Helena 7-3 S.W. 
ED  Kaecbesds ceweeeseenweeeenes Lincoln 9.3 S. 
WEE i vo8s Sars cose deoceesaosennees Reno 7.4 W. 
Oe ENE 6 eiuisins ccviecesceedaewures Trenton 10.0 S.W. 
WN WOME b6e wo cccccwesvendddusweres Albany 7.1 Ss. 
Buffalo 12.2 S.W. 
New York 12.9 S.W. 
POCUE MED oki cos cs esewundiecusees Santa Fe 6.5 S.E. 
INOS COPOHEM «occ oc ccccicccccccsveds Asheville 5.6 SE. 
Wilmington 7.8 S.W. 
RONG SNM od cokes ccvticnccceesees Bismarck 8.8 N.W. 
COM set etSS dee ewdeswnuecasewewness Cleveland 9.9 S. 
Cincinnati 6.6 S.W. 
GINO ii Seb ecnewowsdcwcwswsdeude Oklahoma City 10.1 S. 
GRE, 8 Soho Sacnc sec gceWacusnaneees Portland 6.6 N.W. 
MOMMNUGNI oo ceca cendewesawiusawes Philadelphia 9-7 S.W. 
Pittsburgh 9.0 N.W. 
} errr or Providence 10.0 N.W.. 
rr Charleston 9.9 S.W. 
Greenville 6.8 NE. 
(ROMEO! Seelccdsics bawudeckewerdanuee Chattanooga 6.5 S.W. 
Memphis 7-5 S.W. 
NOME Sse Sasw suse auc ae nua wsenee dees Dallas 9.4 S. 
Galveston 9.7 | S. 
San Antonio 7.4 S.E. 
Houston 7.7 S. 
El Paso 6.9 E. 
NIGNEN Yi abtire ccs ods cweuee meweeewoueas Salt Lake City 8.2 S.E. 
WOMEN cic ccusoccweccuewaswcewuaweds Burlington 8.9 S. 
WEEE Sad édGudcccnsvceucssnnceses -| Norfolk 10.9 Ss. 
Richmond 6.2 S.W. 
WD. 0045-essenesecavcnuneeaaes Seattle 7.9 Ss. 
Spokane 6.5 S.W. 
Wee VINEEND 6 oscccwuetiwudsecedenea Parkersburg 5.3 S.E. 
OIE oxo Ses bb sc eaeccueeee ees Madison 8.1 S.W. 
Milwaukee 10.4 S. 
MEE cd iidtsinededancemeeneuae -«| Cheyenne 9.2 Ss. 
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the construction of the tower. The shell or casing of 
the tower is of the conventional box shape with air 
inlet louvers around the lower part extending to the 
base of the tower. Instead of being filled with wood 
the tower is furnished with spray nozzles set about 
midway in the tower discharging the water upwards in 
a fan-like spray. These towers must be properly pro- 
portioned with the height usually equal to the width. 
The shell is made of alloy steel or corrosion-resisting 
wood with appropriate wind bracing for stability of 
the structure. The economic limit of this type tower 
is between 100 and 200 tons refrigerating capacity; for 
higher tonnage other types of towers are more suitable. 

Before any decision is made as to the type of tower 
to be used, a study of local atmospheric conditions 
should be made by someone familiar with such work. 





The designing and locating of cooling towers jg the 
work of specialists who are acquainted with the factors 
to be considered. ‘Towers are not designed on the “ton. 
nage” of refrigeration used but on the B.t.u. heat ex. 
change involved and are guaranteed to deliver water 
within 4 to 8F of a specified wet bulb temperature. 
The losses due to evaporation and “drift” can usual] 
be closely approximated. The loss is about 4% of the 
total circulation for atmospheric towers and around 3% 
for the natural draft tower. Temperatures to be ex. 
pected from various kinds of atmospheric cooling de. 
vices are included in Table 2. The directions and ve- 
locities of the prevailing winds as compiled by the U. §. 
Weather Bureau for the summer months for the im- 


portant cities throughout the United States are given 
in Table 3. 





De-Dusting Coal 


HE practice of spraying fuels with various liquids 

to reduce dustiness is becoming increasingly popu- 
lar. Spraying equipment is being installed at many 
mines and preparation plants and also in retail coal 
yards. 

Some of the characteristics an ideal treating agent 
should have are: effectiveness for the period of time 
desired, low cost per ton of fuel effectively treated, no 
harmful effects on person, clothing, or equipment, lack 
of odor in the consumer’s bin, no danger of flash-back 
or rapid evolution of obnoxious gases on firing, freedom 
from the possibility of freezing in spraying equipment, 
no increase in the tendency for fuels to cake or lump 
in freezing weather, no deleterious effect on the com- 
bustion characteristics of the fuel or on the fusion point 
of the ash and no deleterious effect on the storing quali- 
ties of coal. 


Calcium Chloride Sprays 


Calcium chloride solution is commonly used for dust- 
proofing fuel. Measurements of the ash-fusion tem- 
peratures of treated and untreated fuels indicated that 
the addition of calcium chloride tended to decrease the 
fusion temperature of the ash when this temperature 
was high and to increase the fusion temperature when 
it was low. No appreciable effect of treatment on burn- 
ing or clinkering properties were observed in standard 
house-heating furnaces. 

One disadvantage in the use of calcium chloride is 
its tendency to corrode metal parts with which it comes 
in contact. This is especially noticeable in metal work 
near the sprays and in railroad cars and chutes with 
which the treated coal comes in contact. 

In the vicinity of the calcium chloride sprays diffi- 
culties with electric circuits often arise. These circuits 
must be protected from the action of the spray. Care 
must be taken to minimize the amount of solution de- 
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posited elsewhere than on the fuel to be treated. 


Miscellaneous Spraying Compounds 


Blackstrap molasses in water solution has been sug- 
gested, but no information is available as to its cost 
per ton of fuel effectively treated. A byproduct of 
glycerine manufacture containing salt and soda ash has 
been suggested. Its cost of dustproofing purposes is 
reported to be high. Petroleum sulphonic acid com- 
pounds in water solution have been used, but little in- 
formation as to costs is available. 


Oil Sprays 

The use of oil for treating fuels to decrease dustiness 
is growing rapidly. Oil is applied to coal or coke by 
spraying from pressure nozzles as the coal is moving 
on a conveyor or, preferably, as it tumbles on leaving 
a conveyor or chute. Good distribution of the oil in a 
thin film over the surface of the coal particles is essen- 
tial. Although oil itself is combustible and adds to the 
heating value of the fuel, excessive amounts must be 
avoided. 

The oil should not give an objectionable odor when 
the coal is stored in the domestic bin, and it should be 
clean and well-filtered so as not to plug the filters or 
spray nozzles. 

In general, the lower-viscosity oils are easier to 
handle and apply evenly on the fuel, while the higher- 
viscosity oils are more permanently effective. When 
oil-treated coal is charged on a hot fire the oil tends to 
vaporize, and there is danger of an immediate flash- 
back upon firing. 

Too much oil or uneven distribution of the oil on the 
fuel defeats the purpose of greater cleanliness because 
of drainage of oil from the fuel. Oil can be applied to 
the fuel cold, or in the form of an emulsion in water. 
The cost of oil treatment of fuel has been given at 4 to 
20 cents per ton of fuel treated. 
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By TELFORD R. DAVISt 


URING the fall of 1935, Indiana University, lo- 

cated at Bloomington, Indiana, in the heart of 
the famous limestone district, embarked upon an ex- 
tensive building program with the aid of the Public 
Works Administration. 

Indiana University up to 1935 had rapidly outgrown 
her classroom capacity, and hampered by lack of a reg- 
ular tax levy for public and state institutional buildings, 
the situation became acute. The program of the Pub- 
lic Works Administration offered, therefore, a way out. 

The first contemplated building on the campus was 
the Administration Building. This building was to be 
built at the extreme west side of the campus, rather 
remote from the central University power plant or exist- 
ing steam or power lines. All old University buildings 
between the proposed site of the Administration Build- 
ing and the power plant were served by a system of 
underground concrete tunnels that, like “Topsy,” had 
just grown up. This old tunnel system jogged back and 
forth from building to building. It was crammed full 
of very old pipe, some in use and some ready for the 
junk pile. This old system represented over thirty 
years of useful but inefficient service. 

With the addition of more heating load on the steam 
lines serving the buildings to the west, it was decided 
that the time had come to abandon the old narrow tun- 
nel and aged piping and build a new tunnel and install 
new steam and return lines of sufficient capacity for all 
buildings to be served in this direction for the present, 
and contemplated for the future. The accompanying 
plot plan shows the old tunnel and the new. 

The entry to the new tunnel is located in the base- 
ment of the University power plant. A new 16-in. steel 
low pressure steam main is carried into the tunnel at 


es ees 


Office of C. R. Ammerman, Consulting Engineer, Indianapolis, Ind. 
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New Heating Tunnels Laid at Indiana University 


this point and reduces in size as it distributes to the 
various buildings along the route. A new 6-in. medium 
pressure main was installed, along with a vacuum re- 
turn line. A new primary cable feeding the trans- 
formers for lights and power at the new Administration 
Building was suspended from the supporting channels 
across the top of the tunnel. 

The length of the new tunnel is approximately 
1300 ft., part of which was blasted out of solid lime- 
stone. Its construction required over 1461 yd of con- 
crete, 6700 cu. yd. of earth excavation, and 2030 yd. 
of stone removal. The stone, with the exception of 
some small amounts, was dynamited. This was done 
in steps by drilling four or five charge holes across the 
excavation and covering the area with several layers of 
heavy wood planks before detonating the charge. For 
many days the campus looked like a shell-torn battle 
field, including all the sound effects. 

After the installation of all the various pipe lines, a 
welded job, all covering and supports were painted with 
aluminum paint. The tunnel presents a very pretty 
picture indeed to the engineer who appreciates a job 
well done. 

The costs of the various divisions of the work were 
as follows: For the construction of the concrete tunnel, 
$44,359; for steam and return piping, $19,975; for tun- 
nel lighting and various feeder change-overs including a 
new primary to the Administration Building, $6,482. 

The new tunnel system supplies only the seven build- 
ings to the west of the power plant as indicated by the 
partial plot plan. There are, however, over a score of 
buildings on the campus, part of which are serviced by 
present tunnel systems and part by underground con- 
duit systems. High pressure steam only is used in the 
conduit systems. New buildings built on the campus 
since 1935 are, besides the aforementioned Administra- 
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Tunnel under construction in front of Administration 
Building shows type of excavation required. 


tion Building, the new Women’s Dormitory, a new 
School of Music, a new Medical School, and at the 
present writing a new Educational Building is under 
construction. 

Such a building program as this of course meant ex- 
pansion in the power plant. There was installed therein, 
previous to 1935, two 750-kw. non-condensing turbines 
and one standby 300-kw. steam engine generator, a 
relic of the old d.c. days. The generator on this engine 
had some years back been replaced with an a.c. ma- 
chine. The new light and power loadings due to in- 
creased buildings required the addition of an additional 
generator. This was provided in the form of a 1500-kw. 
non-condensing extraction turbine generator. Extrac- 
tion is made to a medium pressure header at between 
50 to 35 lb. This header serves the medium pressure 
steam supply and, as a make up through pressure re- 
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Completed tunnel structure in front of the Library 
at Indiana University. 


ducing valves to a low pressure header of 5 Ib. supply- 
ing low pressure heating mains. The low pressure 
header receives the exhaust from the second stage of the 
extraction turbine and the back pressure of the other 
turbines and engine which exhaust at 5 lb. In the 
photograph of the turbine room the two 750-kw. gen- 
erators are shown in the background, while the new 
1500-kw. generator is in the foreground. 

A new 675-hp. (normal rating) water tube boiler was 
installed during 1936 to supply additional steam re- 
quirements for light and power. The boiler room now 
contains a battery of four boilers. Fifth vein Indiana 
coal is used, supplied to the boilers on chain-grate 
stokers. 

Truly Indiana University emerges from the depres- 
sion with greatly increased facilities for higher educa- 
tion and future expansion. 
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For some time a committee of the American Standards 
Association has been at work on the whole general 
question of industrial exhaust ventilation. The sub- 
ject is so broad that it has been necessary to consider 
it in parts. The present code, entitled “Fundamentals 
Relating to The Design and Operation of Exhaust 
Systems,” is published by the Association with the 
hope that it will be studied and its principles applied 
in a critical analysis of existing exhaust systems 
which must be made in order that the committee may 
have a body of technical experience to form the basis 
of its future reports. The Association will welcome 
comments and criticisms from everyone. 


OCAL exhaust ventilation is employed extensively in in- 

dustry for the removal, at the point of generation, of 
toxic, explosive or otherwise harmful concentrations of 
dusts, fumes, mists, vapors and gases. Industrial processes 
differ markedly, however, in their characteristics with re- 
spect to the application of exhaust ventilation and it is not 
possible to prepare one set of specifications and regulations 
which will suffice for the successful design and operation of 
every exhaust system. Each process constitutes an inde- 
pendent problem; there are, however, certain fundamental 
requirements common to all exhaust systems which should 
serve as the basis of design in every case. It was the object 
of the Sub-Committee on Fundamentals of the ASA Exhaust 
Code Committee to prepare an outline of these basic speci- 
fications. 

It has not been general practice in the past to test new 
exhaust systems to determine the degree of control effected 
nor have such systems been described in terms of basic 
engineering specifications. Since most of the existing state 
codes require only the development of a definite amount of 
static suction, it has been enough simply to check this value. 
The considerable experience gained in the design of ex- 
haust systems has not been evaluated and systematized and 
made generally available therefore to designing engineers. 
Personal experience still remains the principal guide to 
design. 

In the present report an attempt is made to assemble in 
ordered fashion the fundamental concepts and data avail- 
able at this time and to indicate the manner in which these 
influence the method of design. It is to be emphasized, 
however, that this report is incomplete and that a great deal 
of systematic and critical analysis of existing systems is 
necessary in order to build up a body of technical experience 
to serve as a guide for future design. 


|. Definitions 


101 Dusts: Solid particles generated by handling, crush- 
ing, grinding, rapid impact, detonation and decrepitation 
of organic or inorganic materials such as rock, ore, metal, 
coal, wood, grain, etc. Dusts do not tend to flocculate ex- 
cept under electrostatic forces; they do not diffuse in air 
but settle under the influence of gravity. 


102 Fumes: Solid particles generated by condensation 
from the gaseous state, generally after volatilization from 
Molten metals, etc., and often accompanied by a chemical 
reaction such as oxidation. Fumes flocculate and some- 
times coalesce. 


103 Mists: Suspended liquid droplets generated by con- 
densation from the gaseous to the liquid state or by break- 
ing up a liquid into a dispersed state, such as by splashing, 
foaming, and atomizing. 
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Design and Operation of Exhaust 


Ventilation Systems 


104 Vapors: The gaseous form of substances which are 
normally in the solid or liquid state and which can be 
changed to these states either by increasing the pressure or 
decreasing the temperature alone. Vapors diffuse. 


105 Gases: Normally formless fluids which occupy the 
space of enclosure and which can be changed to the liquid 
or solid state only by the combined effect of increased pres- 
sure and decreased temperature. Gases diffuse. 

106 ApprRovED: This term means approved by the proper 
administrative authority. 


Il. Plant Layout, Building Construction 


201 Hazardous operations shall be segregated so far as 
is practicable, from non-hazardous work. (Norse: In certain 
industries in which most of the processes produce harmful 
concentrations of polluting material, it is best to isolate the 
safe operations in a separate building or room.) 


202 Hazardous operations shall be housed in buildings 
suitably adapted to the purpose. 

(a) Buildings in which explosive dusts are handled shall 
conform to the requirements of the ASA Codes for the Pre- 
vention of Dust Explosions. 


(b) Generators, tanks and other equipment in which toxic 
and explosive gases and volatile liquids are handled should 
not be housed in cellars or pits. Enclosed structures re- 
quire, in addition to adequate ventilation for normal op- 
eration, means for generous ventilation in emergencies, such 
as quick-opening doors and windows. It is sometimes prefer- 
able to locate equipment in the open or cover only with a 
roof. Tanks containing different gases or liquids which 
combine to produce dangerous compounds shall be safely 
separated. 


(c) The air supplied to protective hose masks shall be 
drawn from a point reasonably free from danger of con- 
tamination; a suitable air purifier is sometimes required. 
The air supply pipe should not be under negative pressure 
at any point within the building or other space in which the 
mask is used, 


203 Lighting by natural and artificial means shall be 
adequate and properly distributed according to standard re- 
quirements. Light-colored paint on walls and ceilings is 
recommended, especially in corners and other dark places. 


204 Walls and floors shall be constructed of materials 
which permit easy and efficient cleaning. In dusty plants 
horizontal surfaces and ledges on which dust may collect 
shall be kept at a minimum. Oiling or wetting down floors 
and walls are useful measures in certain plants for pre- 
venting the dispersion of settled dust. Frequent washing 
of floors for removing spilled materials is recommended 
for certain chemical plants; in these plants floors should be 
provided with adequate drainage facilities. 


205 Good housekeeping shall be maintained at all times; 
in dusty plants it is desirable to eliminate as much as pos- 
sible storage of materials upon which dust may collect. 
Accumulations of dust upon rafters and other horizontal 
surfaces should be removed periodically; vacuum-cleaning 
equipment is recommended for this purpose. 


206 (a) Processes to be connected to one exhaust sys- 
tem should be located close together and arranged sym- 
metrically about a center; purpose: (1) to permit the use 
of the shortest lengths of pipe and least number of bends, 
and (2) to insure proper proportioning of air flow from the 
various hoods. 
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(b) Processes generating different kinds of dusts, fumes 
or vapors must never be connected to the same exhaust 
system when the mixture results in the formation of toxic, 
inflammable or explosive compounds. 


(c) It is undesirable to connect to the same exhaust sys- 
tem processes whose requirements, with respect to the 
velocities required for the transportation of the different 
materials collected, differ widely or where there is a wide 
difference in the initial resistance of the pieces of equip- 
ment being exhausted. If such combinations must be made, 
the higher velocities and static suction values should con- 
trol the selection of fan and motor, and determine pipe 
sizes. 


207 Equipment to be connected to one exhaust system 
should be arranged to permit the locating of exhaust pip- 
ing so as: (a) not to interfere with the operation of cranes, 
elevators, trucks, etc., (b) to allow ready accessibility to 
the piping for inspection, cleaning and repairs, (c) to pro- 
vide maximum protection of the piping against damage 
from outside, (d) to prevent condensation of moisture, etc., 
within the pipes. 


208 When it is necessary to carry exhaust piping through 
fire walls automatic dampers as recommended by the Na- 
tional Fire Protection Association shall be provided in the 
exhaust duct (see American Standard Z33-1935). In cer- 
tain industries similar restrictions are applicable to the 
passage of pipe through floors. 


209 Scattered processes and equipment which is op- 
erated only infrequently are often protected most economic- 
ally by means of separate exhaust apparatus connected to 
each machine. Such individual equipment shall conform 
in every essential respect to the requirements of this re- 
port which apply to multiple exhaust systems. A portable 
collector unit is sometimes used which may be moved from 
one machine to another as the operating schedule requires. 
Storage tanks, etc., which may contain dangerous dusts, 
fumes, vapors or gases should be adequately ventilated 
before entering; portable exhaust fan units are employed 
for this purpose. 


210 Air-cleaning equipment should be located so as to 
permit the removal of dust or other collected material from 
the apparatus without creating a hazard and to allow for 
cleaning and repairing the apparatus without recontaminat- 
ing the general plant air. (Notre: Workers engaged in clean- 
ing or repairing air-cleaning equipment shall be protected 
by means of approved respirators, air masks or gas masks. 
For specifications, see Safety Code for Protection of Heads, 
Eyes and Respiratory Organs of Industrial Workers— 
X2-1922, approved by the American Standards Association.) 


211 Provision must be made for the entrance of clean 
air into the room or building to replace that removed by the 
exhaust system. Three conditions must be maintained: 
(1) Inlets shall be so arranged and located that the workers 
are not subjected to drafts of air having a temperature 
more than 10F below the general room temperature. Per- 
missible inlet velocities are: 

120 f.p.m. for inlets less than 8 ft. above floor; 

250 f.p.m. for inlets 8-12 ft. above floor; 

500 f.p.m. for inlets 12-18 ft. above floor; 
1000 f.p.m. for inlets greater than 18 ft. above floor; 
(2) In any room the static pressure must not be lower than 
in an adjoining room from which contaminated air may 
flow; (3) Inlet ve’ocities must not be high enough to cause 
undesirable air motion near hooded processes and the in- 
fluence of outside wind pressure must not be great enough 
to disturb the orderly flow of air into the building and out 
through the exhaust system. 


lll. Exhaust Hoods 


A—DISPERSION OF ATMOSPHER:!C IMPURITIES 


301 Distinction should be drawn between the production 
of dusts, fumes, mists, vapors and gases and their dispersion 
into the atmosphere. Such substances are often produced 
without contamination of the atmosphere; on the other 
hand, dusts and fumes are frequently dispersed from areas 
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where they were not produced. Example: Foundry sand 
when placed in a mold, contains dust; more dust is pro. 
duced by heat-fracture of the sand, burning out of clays ang 
binders, residual ash from sea coal, etc. In the Process of 
shaking out, this dust is liberated. The shaking out does 
not make dust. 


302 The dispersion of contaminating material into the 
atmosphere requires energy, which is supplied in the fo). 
lowing ways: 


(1) Sori anp Liquip PARTICLES 


(a) If they are large enough and are thrown off with 
sufficient velocity, they will be dispersed by the kinetic 
energy of their own motion, ie., by dynamic projection, 
The energy supplied in this way varies with the size and 
specific gravity and the initial velocity of the particles, 


(b) Microscopic particles can be dispersed but little dis. 
tance by virtue of their own kinetic energy because of the 
relatively great resistance to the movement of small bodies 
through the air. 


(c) Microscopic particles are dispersed primarily by the 
movement of the air in which they are suspended. 
(2) VAPORS AND GASES 


(a) The maximum velocity of diffusion does not exceed 
1 f.p.m. and is therefore an unimportant dispersing force. 


(b) Vapors and gases lighter or heavier than air rise or 
fall from their source but the velocity of escape is not high 
unless there is a considerable difference in density. Heavy 
gases may collect in pools or pockets of high concentration 
unless particular attention is paid to the question of air 
stagnation. A vapor or gas normally heavier than air may 
escape at a high temperature so that its density is reduced 
below that of air, thus causing it to rise; example: auto- 
mobile exhaust gas. 


(c) Vapors and gases escaping into the atmosphere at 
approximately the same density as the room air are dis- 
persed primarily by air movement. 


303 In order to prevent the dispersion of atmospheric 
impurities it is necessary to eliminate or otherwise control 
the energy of dispersion—which means, in most cases, the 
control of air motion. The primary purpose of the exhaust 
hood, therefore, is to confine and exhaust contaminated air 
rather than to remove the contaminating material from the 
air. This concept is important because it directs attention 
at once to the primary point of attack, namely, the source 
of air motion. 


B—ConNTROL OF AIR MOTION 


The problem is two-fold: First, eliminate or reduce the 
velocity of air currents, wherever possible, around hazard- 
ous processes: by eliminating or otherwise controlling the 
sources of air motion; second, air motion which cannot be 
eliminated must be brought under control, i.e., the direction 
of motion must be changed so that all air flow is into the 
exhaust system. 


305 Sources of air motion around industrial processes 
and operations may be classified into four major groups: 
(a) Motion or energy fundamental to the machine or pro- 
cess itself. Examples: fan-action of a rotating wheel, 
escape of air from containers as they are filled, convection 
currents and air expansion over heated surfaces such as 
molten metal, etc., vibration of screens. (b) Forces inci- 
dental to the operation of the machine or process. Ex- 
amples: air escaping past worn pistons in pneumatic tools 
or from badly placed exhaust ports, vibration of machin- 
ery. (c) Drag of air by large particles dynamically projected 
from their source. Example: the drag of the stream of 
sparks thrown off tangentially from a _ grinding wheel 
creates an air current in the same direction which, in turn, 
disperses fine dust. (d) External forces. Examples: aif 
motion created by the operation of nearby machinery, 
natural convection currents created by temperature changes 
and unequal wind pressures, air motion created by the high- 
velocity entrance of air into the room to replace that re- 
moved by the exhaust system (see Item 211). 
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306 Before the actual design of an exhaust hood is com- 
pleted it is essential to determine the nature, magnitude, 
and direction of action of dispersing air currents and to 
eliminate these in so far as possible by simple direct means, 
such as: 

(a) Slight alteration in the design or operation of the 
process. Examples: changing location of exhaust port on 
pneumatic tools, prohibiting the use of an air blast to blow 
dust off castings or equipment in a foundry. 


(b) Remove external sources of air motion or shield 
hazardous processes from them. Example: enclose nearby 
belts, elevators, etc.; control natural convection currents. 


(c) Prevent the machine or process itself from creating 
undesirable air motion, by the application of suitable 
baffles and housings. Such enclosures should be designed 
to serve one of two purposes: (1) to utilize the motion of 
the machine to produce air currents toward the exhaust 
hood or (2) to prevent the development of air motion by 
the machine. Examples: utilizing the fan-action of a grind- 
ing wheel for the collection of its own dust; enclosing a 
reciprocating tool as closely as possible to reduce the pulsat- 
ing air currents away from the tool; providing a suitable 
vent for the safe escape of air from mixers, bags, bins or 
other containers as they are filled with powdered material 
or volatile liquids. 


(d) Cause large particles, which are dynamically pro- 
jected along a well-defined path, to travel directly into an 
exhaust hood. If this is not possible, provide baffles against 
which the large particles will impinge, thus destroying 
their motion and with it the air drag which causes the 
dispersion of minute particles. 


(e) Eliminate the vibration of machinery by means of 
suitable foundations, proper machine design, etc. 


(f) It is impossible to eliminate all air motion by these 
direct means alone but such measures are of great practical 
value in reducing the required size and capacity of the 
exhaust system and the cost of operation. 

C—Hoop DEsIGNn 


307 Object: To capture the contaminated air by means 
of air flow established toward and within the hood and to 
deliver this into the exhaust piping. Two basic factors 
are: the air velocities created in the zone of hood influence 
and the volume of air, Q, flowing into the hood per minute.+ 
The air velocity toward the hood must be great enough to 
counteract the outward velocity of contaminated air and 
the influence of outside air currents and drafts; this con- 
dition should be obtained with the lowest possible value 
of Q. 


308 The air velocity which must be developed by the ex- 
haust hood is determined by the magnitude and direction 
of the air motion to be overcome and is not subject to direct 
and exact valuation. 


The data pertaining to the air velocity requirements for 
various industrial processes are limited. The values pre- 
sented in Table 1 are of some assistance in design since they 
indicate the order of magnitude of velocity requirements, 
but more particularly, they emphasize through their lim- 


ited nature the need for a great deal of investigation in 
this connection. 


Data for hood design may be collected in three ways: 


(1) By measurement of actual air velocities generated 
by exhaust hoods now operating with known high efficiency. 


(2) By direct experiment with full-scale model hoods. 
The process is isolated from other sources of contamination 
and the volume of air flowing through the hood is varied 
until satisfactory conditions are obtained, as determined 
by quantitative air analysis. 


(3) In the case of visible dusts and fumes it is possible 
to determine visually the velocity necessary to turn the 
contaminated air, at various points in the zone of produc- 
tion, into a small portable testing hood by noting the dis- 





TNoteE: Hereafter in this report the volume of air flowing, in cubic 
feet per minute, will be denoted by Q. 
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TABLE 1—MINIMUM AIR VELOCITIES REQUIRED 
TO CAPTURE INDUSTRIAL DUSTS 











Required Air Velocity 
INDUSTRY PROCESS At Pornt | FACE oF CRITERION 
OF ORIGIN Hoop : 
Granite- Hand-pneu- | 200 f.p.m. Reduced dust 
cutting ... matic tool conc. to safe 
level 
Granite- Surfacing 2000 f.p.m. Reduced dust 
cutting ... machine conc. to safe 
level 
Granite- All tools 1500 f.p.m.| Reduced dust 
cutting ... conc, to..safe 
level 
Grain Elevator 500 f.p.m.| Visual test 
elevators .. boot and 
head, garner 
Paint Spray booth 50-200 
spraying .. f.p.m.f 
Sand Bagging 400 f.p.m. Reduced dust 
pulverizing. machine conc. to safe 
level 
Electric 100-200 Visual test 
welding f.p.m. 

















fNoTeE: Depending upon the nature of the work and the size of 





the object being sprayed in relation to the size of the hood. 











tance from the hood when this occurs. Knowing the flow 
characteristics of the testing hood and the value of Q, one 
can quickly calculate the air velocity at the point in ques- 
tion. (Nore: The extra expense involved in the experimental 
determination of air velocity requirements will generally 
pay for itself through the more efficient exhaust system 
thus secured.) 


309 Certain theoretical considerations are of value in 
estimating the required air velocity: 


(a) The diffusion velocity of gases and vapors into still 
air does not exceed 1 f.p.m. Natural convection currents 
are generally higher—25-50 f.p.m. In the absence of air 
motion from sources other than diffusion or natural con- 
vections currents, therefore, gases and vapors will require 
a minimum air velocity of say 60 f.p.m. 


(b) Vertical convection currents, created by temperature 
difference or by the escape of lighter or heavier gases into 
air, varies with the square root of the difference in the 
densities of the column of rising gas and an equal column 
of surrounding air, thus: 


Va, = Kk)? |e —2| 
H, 
Where 
Vu, = Vertical velocity in the rising column at any 
point H, feet above the operating level, f.p.m. 
H = Height of column in feet from the operating level 
to the level where p, = p, 
p, = Density of air at any point in column H directly 
over heated surface 
p. = Density of room air surrounding the rising col- 
umn H 
(c) It is easily shown that solid and liquid particles 
thrown off by dynamic projection cannot be captured by 
air motion acting in the opposite direction since the air 
velocity required is so high as to be impractical (as high 
as ten times the initial velocity of the particle, and not 
less than that required to transport particles horizontally 
or vertically, see item 402). It is best in this case to locate 
the hood opening, or part of it, in the path of the escaping 
material, thus utilizing its kinetic energy for its own 
capture and/or to employ suitable hood enclosures or 
baffles to. break the passage of the large particles. 
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310 Design and locate the exhaust hood so as to pro- 
vide the necessary air velocity with the lowest possible 
value of Q. The following general rules should be observed: 

(a) Enclose the process as much as possible. The value 


of Q for an enclosing or semi-enclosing hood is determined 
by two factors: 


(1) The air velocity through the openings in the en- 
closure must be great enough to prevent the escape 
of contaminated air at these points. 


(2) The velocity within the enclosure must be high 
enough to prevent the settlement of undesirable 
material but in certain cases the velocity must 
not be high enough to carry away valuable product, 
unless a suitable trap is provided beyond the hood 
to recover the material carried away. 


(Note: In the design of an enclosing hood particular 
attention must be paid to securing dust-tight joints 
around shafting, sliding or other moving parts of 
the process which must extend through the en- 
closing wall of the hood.) 


(b) An exhaust hood which does not enclose the process 
should be placed with the opening as close as possible to 
the point of generation of the contaminating material since 
the air velocity in the zone of hood influence varies ap- 


proximately inversely with the square of the distance from 
the hood opening. 


(c) Shape the hood and provide flanges and other guid- 
ing vanes and baffles to create maximum air flow from the 
area of contamination and the least possible flow from the 
ineffective areas in which no polluting substance is dis- 
persed, e.g., back of the face of the hood. If the area of 


production is long and narrow, use a hood of the same 
shape. 


(NoTE 1: The air flow into an exhaust hood cannot be 
guided as effectively as the discharge of air from a nozzle 
since there is a basic tendency for a suction opening to 
draw air equally from all directions. A given air velocity 
can be established within a small area at a certain dis- 
tance from the opening with a lower value of Q and less 
power consumption by blowing than by exhausting. This 
fact can sometimes be utilized effectively in hood design, 
but the positive air stream must not be permitted to strike 
any barriers. The development of eddies at the boundary 
of the positive air stream sometimes causes troublesome 


air currents with the consequent escape of contaminated 
air.) 


(Nore 2: The tendency for a suction opening to draw air 
equally from all directions becomes more marked as the 
distance from the opening increases until the distribution 


of flow becomes approximately the same for openings of 
all shapes.) 


(d) Locate the hood opening, or part of it, so as to 
utilize the directional tendency in the motion of the con- 
taminating air for its own capture. 


311 The required value of Q for a given hood depends 
upon two factors; (1) the air velocity (V) to be created 
at the point of origin of the polluting substance, and (2) 
the shape and location of the hood. The required value of 
Q may be calculated by means of the following equations: 


(a) Within a semi-enclosure, such as a spray booth 


Q = volume of air handled, c.f.m. 


Vn = required air velocity at the face of the hood in 
f.p.m. 

An = area of hood face normal to the airflow in square 
feet 


EXAMPLE: A paint-spray booth 4 ft. x 5 ft. in area re- 
quires a total air flow of 2400 c.f.m. to produce a velocity 
of 120 f.p.m. past the object being sprayed within the hood. 


(b) Outside an unobstructed exhaust hood, 
eee ee oe) |.) rr rrr (3) 
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Where 
Vx = required air velocity at the point of generation, 
f.p.m. 
X = distance in feet from face of hood to point of 
generation 


An = area of hood opening in square feet 


EXAMPLE: Determine the total rate of air flow through 
a 3 in. X 6 in. hood located at a distance of 6 in. from a 
process requiring an air velocity of 400 f.p.m. for its control. 


' Q@ = 10 X 400 (0.25 + 0.0125) = 1050 c.f.m. 


When the hood lays on a flat surface, Q in the equation 
may be reduced 25% for the same value of V; an equal re- 
duction is permitted when a flange is added to the hood. 

“(c) The required value of Q for a hood suspended over 
a tank or table is given by DallaValle’s equation: 


Q = 1.4 VevPD 


EXAMPLE: A hood 4 ft. X 6 ft. in dimension is suspended 
2 ft. above a tank 3 ft. X 5 ft. in dimension. Determine 
the total rate of air flow into the hood necessary to main- 
tain an average velocity of 50 f.p.m. through the open area 
between the tank and hood. 


Q = 1.4 XK 50 X 20 X 2.06 = 2880 c.f.m. 
Where 
Vep = required air velocity through the open area be- 
tween the hood and tank, f.p.m. 
P = perimeter of hood in feet 
D = distance from the outer edge of the tank or other 
surface to the edges of the hood suspended 
over it, in feet. 


(d) Exhaust systems handling explosive dusts, fumes, 
vapors or gases must operate with sufficient air volume to 
prevent the development of explosive mixtures. This ex- 
plosion hazard can be met also by the use of suitably con- 
ditioned inert gases wherever economically available. 

312 Sratic Suction at the throat of the hood is com- 
monly employed at the present time as an index of hood 
operation since it determines in part the value of Q for 
the hood. But Q varies, to a greater extent, with the area 


of the throat and the restriction coefficient of the hood, 
thus: 


Q = 4000 Arf VS 
Where 


Q = volume of air flowing through the hood, c.f.m. 
At = area of throat in square feet 
f = restriction coefficient (varies from 0.95 to 0.3) 


SP = static suction in inches of water at the throat of 
hood 


Static suction does not constitute a basic specification for 
hood design and should be abandoned in fundamental 
codes. It is of assistance, however, as a simple index to be 
used in routine measurement of operation provided its 
magnitude is calculated for each hood from the required 
value of Q and the proper values of A: and f (equation 
(5)), (see item 708). 


Static suction at the throat of a hood is the negative 
pressure recorded by a vertical water manometer when at- 
tached to a piezometer opening in the wall of the branch 
pipe at a point where the flow is stable and the direction 
of air motion is parallel to the pipe wall. All exhaust hoods 
in the system must be open and in operation when the 
static suction readings are taken. 


313 The determination of the velocity pressure, VP, in 
the branch pipe provides a more accurate measure of Q 
than is given by the static suction, SP, since a knowledge 
of the value of f is not required to calculate Q, thus: 


Oe BIND DOD Hic va vcctvcesecccnnseewesouss (6) 
Where 
Ave = area of branch pipe at the section where VP is 


measured, square feet 
VP = velocity pressure, ins, water 


An objection to the use of VP is that it is difficult to 
measure accurately, especially in a short branch pipe with 
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pends in which the flow is not distributed symmetrically 
across the pipe. The determination of VP necessitates the 
use of a pitot-static tube and requires more skill than is 
necessary to determine the static suction. 


314 The proper static suction or velocity pressure to be 
maintained in the branch pipe should be determined pri- 
marily by the transporting velocity required to convey the 
collected material (item 402). 


Thus, there is no benefit in employing a static suction of 
5 in. water (VP = 2.5 in. and V = 6300 f.p.m. when f= 
0.7) when the required transporting air velocity is only 
4000 f.p.m. (SP = 2.0 in. and VP = 1.0 in. when f = 0.7). 
If, in this case, a static suction of 2 in. produces insuffi- 
cient air flow through the exhaust hood to effect adequate 
control of the contamination, the condition should be im- 
proved by increasing the area of branch pipe and not by 
increasing SP or VP. 


315 Static suction values which have been determined 
by past experience to give satisfactory results should be 
converted into values of Q by means of the above equation 
(see 312). 

ExAaMPLE: In the New York Code, a static suction of 
2 in. is required and the branch pipe diameter specified by 
the Code varies from 3 in. to 6 in. for different sizes of 
grinding wheels. Since the value of f is assumed to be 0.7, 
the requirements of the New York Code can be readily 
converted into basic rates of air flow, thus (from table on 
p. 11, Bulletin 12, New York Department of Labor): 





MINIMUM AIRFLOW FOR GRINDING WHEEL 
HOODS* (N. Y. Code) 








Maximum 
WHEEL WHEEL WHEEL REQUIRED 
Dia., THICKNESS, IN. SURFACE, Arr Fiow, Q 
IN. Not Over Sa. In. C.F.M. 
6 I 19 200 
6-9 1% 43 270 
9-16 2 101 355 
16-19 3 180 450 
19-24 4 302 556 
24-30 5 472 800 














*Note: These data are presented simply as an example; they 
are not necessarily recommended by the subcommittee. Other tables 
of experience can be converted in the same way and thus permit 
the continued use of valuable data in improved form. 











IV. Exhaust Piping 
401 PuRPOSE: 


(a) To connect exhaust hoods to a central source of 
suction. 

(b) To insure proper distribution of flow from various 
hoods. 

(c) To insure adequate air velocity for the pneumatic 
transport of the collected material to a central air-cleaning 
plant and point of discharge. 

402 TRANSPORTING VELOCITY: 


(1) Vapors and gases mix intimately with the air and 
may be moved as air may at any convenient velocity, which 
is determined by economy of pipe sizes and power con- 
sumption. 

(2) Solid particles require certain minimum air veloci- 
ties for pneumatic transport which vary with the size, 
shape and density of the material. The required velocity 
is higher for vertical lift than for horizontal movement, 

The vertical velocity of an air stream necessary to keep 
a large particle (greater than 0.2 mm.) from falling is 
given by the approximate relationship: 


Vv =K | ps 
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Where 

Vv = vertical velocity, f.p.m. 

p = particle diameter, feet 

S = specific gravity of the material 

p = air density in lb. per cu. ft. 

K = constant which has the following values: 

Shape of particle K 

Sphere 4500 
Rounded 3700 
Average 3200 
Elongated 3000 
Flattened 2600 


Actual transport velocities must be higher than the values 
given by this equation since it desired to lift the particle, 
not simply arrest it. : 

In general, no distinction is made between vertical and 
horizontal transporting velocities (although a difference ex- 
ists when the area of the main is made 25% greater than 
the sum of the areas of the upstream branches). It is 
clear, however, that less work is required to move particles 
horizontally than vertically. Experimental determination 


of minimum transporting velocities is necessary in many 
cases. 


403 A Cup Trap installed in the exhaust pipe close to 
the hood serves to reduce the required transporting air 
velocity by causing the removal of large particles at this 
point and also collects foreign bodies dropped into the 
hood, thus preventing blocking of the exhaust pipe. Chip 
traps are commonly designed with a cross-sectional area 
eight times the pipe area. The pressure-loss imposed by 
a chip trap should not exceed the reduction in pressure-loss 
in the pipe line made possible by the lower transporting 
air velocity. (Note: Objections to the use of chip traps: 
the collected material is not brought to a single central 
point; liability of greater leakage. Chip traps require fre- 
quent dumping; automatic traps which open when the ex- 
haust fan is shut down are not recommended.) 

404 METHOD OF PROPORTIONING Pips S1zES. Two basic fac- 
tors which determine pipe sizes are: 


(a) Area at any section should not exceed — where Q 
Vv 
is the volume of air flowing past the section and V is the 
minimum air velocity required for pneumatic carrying of 
the dust (item 402). 

(b) The pressure-loss produced by the required amount 
of air flowing in any branch line should equal that created 
in that part of the system which lies upstream of the 
branch when the proper rate of airflow exists in it. For 
permitted variation in the rate of airflow, see Section 408. 

405 PRESSURE LOSSES. 


(a) Entrance loss into hood (also termed orifice loss) is 
determined by formula: 


1—f* 
he (in. water) = ( — ) Pid dawns wacddeavecwwaes (10) 
f? 


Where 
f = coefficient of restriction 
VP = velocity pressure in the connecting pipe, in. 
water. 


Average values of f and he are given in Table 2: 


OSS ee ne eae ea 
ee ene ee sz 

















TABLE 2 
Type or OpENING | f he 
| 
Flanged, gradual opening ............- 0.95 o.11VP 
AGCERE DEEE 6 oo hk cca ccsadsntevaees 0.70 1.0 VP 
Enclosing hood, opening = throat area 0.50 | 3.0 VP 








When the area of the opening into the hood is smaller 
than the throat area, f is less than 0.5 and he is greater 
than 3.0 VP. 


a1 












(b) Friction loss in a round pipe 1s determined by means 
of the following general equation: 
LvV® 





hp = K - P 
D*." 
Where 
hp = pressure loss in the pipe, in. water 
L = length of pipe, ft. 
V = air velocity, f.p.m. 
D = pipe diameter, ft. 
p = air density, lb. per cu. ft. 
» = exponent which varies with nature of pipe sur- 
faces 
K = constant 
In the simplest form of this equation, commonly em- 


ployed until recently, " was assumed equal to 2.0, and the 
equation could be written: 


L 





hp = 
K’D 
K’', which varies with roughness of the pipe walls, is gen- 
erally taken as 40 for average exhaust piping, i.e., hp = 1.0 
VP when L = 40D. It is known, however, that K is not 
constant for different values of D and V and in one varia- 
tion of the equation 


K’ = K” VD and equation (11) becomes 
L 
hp = . VP ee er (11a) 
78D'* 
Actually, " = 2.0 only for very rough pipe surfaces or 
extremely high velocities whereas for average exhaust pip- 
ing a better value is " = 1.85. Thus the equation becomes 


KpLv'*™ 





hp = 
Di 
In this equation K does not vary with pipe diameter or 
with velocity and for average exhaust piping has the value 
K=5 X 10. Thus, 


5 X 10° p LV’™ 








hp a ee (12) 
Di 
or 
L V 1.85 p 
hp = --—_/ —— Li iomel,,£TLCLL TT TL (12a) 
57D**” = \ 40057 0.075 


This equation agrees with the relationship given in re- 
cent reference books. 

(c) Miscellaneous loss introduced by bends, transition 
pieces, entrance losses, etc., must be estimated in each case. 
The accompanying Table 3 will be of material assistance. 

406 PIPE DESIGN 

(a) Branches shall connect to the main at an angle not 
greater than 45° and near the large end of a tapered sec- 
tion. In dust exhaust systems, it is desirable to connect 
the branch at the top or side of the main. 


(b) Simple elbows should be formed with smooth curves 
and with a center line radius of curvature not less than 
2 pipe diameters to introduce minimum resistance, venturi- 
section elbows and other recent designs may be employed 
to give less resistance, especially where space is limited; 
the cost of special elbows may be prohibitive, however, 
when standard templets and methods of construction are 
not available. 


(c) Enlargements shall be made on a gradual taper, 
preferably with bottom straight. 

(d) Clean-outs shall be provided at points where dust is 
most apt to settle, i.e., at bends, junctions, dead-ends, at 
the foot of vertical pipes. 

407 CHOICE OF PIPES Si1zEs. It is not practical to adjust 
pipe sizes close enough always to insure the requirements 
in Item 404 because of manufacturing difficulties and be- 
cause branch hose connections are often required of certain 
fixed diameters. Under these conditions, determine pipe 
size by Item 404(a) and provide if absolutely necessary 
suitable adjustable restriction placed close to the junction 
of the branch to the main by means of which the resistance 
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may be adjusted. The application of restrictions must 
done with a great deal of care and due consideration must 
be given to the kind of material being handled. For in. 
stance, on polishing systems where grease or similar Bub- 
stances are being used, restrictions may become coated and 
thus tend to close off the pipes. Special effort should be 
made to secure balanced flow in exhaust systems handling 
abrasive dust without the use of restriction pieces since 
they wear out rapidly under such conditions. 

408 The actual volume of air flow, Q, developed in any 
exhaust hood shall not be less than the estimated minimum 
requirement. Flow in excess of the minimum does not Te 
duce the efficiency of control but causes unnecessary power 
consumption and should be avoided by balanced pipe design, 

409 FUTURE EXPANSION. 


(a) No additions shall be made to an existing exhaust 
system which causes a reduction in the flow through any 
hood below the estimated minimum requirement. 


(b) New connections are best made to the main exhaust 
pipe, as near as possible to the cleaning-plant or fan. 


(c) In certain cases, notably when expansion is con. 
templated very soon, it may be desirable to design the piping 
and fan for the ultimate system, only the needed part of 
which is built, and to provide orifices in the ends of the 
blanked-off pipe of sufficient capacity to admit enough air 
to maintain the required velocity of transportation. 


(d) The most satisfactory way to provide additional ex. 
haust ventilation is by means of a new independent system. 


V. Air-Cleaning Plant 


501 Purpose: Air-cleaning is required for several rea- 
sons: (1) to prevent the creation of a nuisance or hazard 
in the area around the outlet; (2) to prevent the recon- 
tamination of plant air from the outside; (3) to permit 
recirculation of air discharged from the exhaust system in 
the plant. 


502 (a) Air-cleaning requirements vary with local condi- 
tions. The most rigid requirements must be met when the 
air is completely recirculated and the practice of returning 
the air to the plant should not be permitted except under 
the most favorable conditions of design, operation and 
maintenance. Minimum air-cleaning requirements apply 
to the isolated plant from which the exhaust air can be 
discharged without danger of recontaminating the plant. 

(b) The concentration of polluting material in the dis- 
charged air shall not be high enough to create a hazard in 
the discharge area. 


503 (a) Operating characteristics of the air-cleaning 
equipment shall be such as to give steady and continuous 
operation from the beginning to the end of a continuous 
working period and the storage capacity for the collected 
material shall be sufficient for this period of operation. 


(b) See item 210. 
504 DISCHARGE STACK. 


(a) The simplest means of disposal of contaminated air 
is through a high stack. Dilution with clean air and dis- 
persion by favorable wind currents are depended upon to 
reduce the concentration to a safe level. Even in fully 
isolated locations the discharge stack gives questionable 
results and should be employed only as a last extreme. 


(b) The nature and concentration of the escaping ma- 
terial and local meteorological conditions such as down- 
draft wind and eddies around buildings must be carefully 
considered since these determine the practicability of this 
method of disposal. 

(c) Large particles which may settle out in the area 
adjacent to the stack should be removed in a settling cham- 
ber before discharging the air into the stack. 


505 PRIMARY Dust SEPARATORS. 


(a) Gravitational settling chambers, cyclones and iner- 
tial separators serve to remove relatively large particles 
of dust but cannot be depended upon to capture minute 
particles of hygienic interest. 
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TABLE 3—PRESSURE LOSSES IN DUCT FITTINGS 
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1.0 26 18 ’ 
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6 Loss in % A’ for abrupt 
(7) Gradual expansion expansion (No. 6) 
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(b) Primary dust separation may serve three purposes: 


(1) Prevent the development of a nuisance from set- 
tling dust in the discharge area; 


(2) Reduce the load of dust on filters; 


(3) Useful materials are often salvaged in a primary 
chamber. 


506 Stokes’ law forms the basis for the design of dust 
separators of the gravitational and centrifugal type. 


[Editor’s Note: Here there are two sections omitted in 
this reprinting of the code; (a) considers the case of plain 
settlement, and (b) the case of centrifugal settlement. 
Formula and an example are given for each of these cases. ] 


507 (a) Properly designed cloth dust-filter, when not 
overloaded, and properly maintained, is capable of re- 
ducing the dust concentration in the filtered air to a level 
well within the safe limit of dustiness. Important factors 
of design are the nature and size of the dust, the dust load 
per cubic foot of air and the rate of filtration. The most 
common filtering velocity is 3 f.p.m., although there is wide 
variation in practice. Improper cleaning and maintenance 


and overloading are important factors contributing to poor 
filter operation. 


(b) It is desirable to connect a differential manometer 
across the filter to provide a visual means of determining 
the degree of plugging of the fabric; to show when the filter 
needs cleaning as well as the effectiveness of the cleaning 
process. 


VI. Exhaust Fan 


601 Fan and motor capacity are determined by (a) the 
total volume of air flowing through the system and (b) 
the overall resistance or total pressure of the system. The 
power required is given by the equation 

Qt X total SP 
6c do ohm ee acdcaccudas (15) 
63856 X ME 





Where 


BHP = brake horsepower 

Q: = total volume of air flowing, c.f.m. 

total SP = over-all static pressure of the fan, ins. water 
ME = mechanical efficiency (static) of the fan. 


(a) Total volume of air flowing through the system 
equals the sum of the volumes flowing into the various 
hoods plus a certain percentage for leakage which varies 
with the excellence of design and installation and main- 
tenance of the system. A common figure is 10%. 


(b) Overall static pressure of the fan equals the ab- 
solute difference between the static pressure level at the 
outlet of the fan and the total pressure level at the inlet 
to the fan; in terms of gage pressures, the overall static 
pressure equals the sum (without regard to sign) of the 
static pressure at the outlet and the static pressure in the 
inlet pipe minus the velocity pressure in the inlet pipe. 


602 Overall static pressure of the fan equals the sum of 
the following losses: 


(1) Entrance into hood 

(2) Resistance to air flow in branch pipe, including 
bends, enlargements 

(3) Entrance into main pipe 

(4) Resistance to air flow in main pipe, including bends, 
enlargements 

(5) Resistance of cleaning plant, including entrance and 
discharge losses 

(6) Resistance in main pipe from cleaning plant to fan 

(7) Resistance to air flow in discharge main, including 
bends, enlargements, weather cap, etc. 


This sum does not include the velocity pressure at the 
hood throat or at the inlet to the fan, although it has been 
common practice in the past to include the initial velocity 
pressure in the calculation. The velocity pressure at the 
fan outlet is never added. 


603 Fans employed in exhaust systems handling explosive 
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dusts and inflammable vapors shall conform to the Ameri- 
can Standard Fire Protection Code for Blower and Exhaust 


Systems—Z33-1935, approved by the American Standards 
Association. 


604 The exhaust fan in a system handling abrasive dust 
should be located on the clean-air side of the dust Separator 
Fans handling acid gases, other corrosive or abrasive ma. 
terials shall be constructed of suitable resistant material, 


605 Motors employed in an exhaust system handling ex. 
plosive dust or inflammable vapors shall be located outside 
of rooms in which such materials are being generated ang 
removed unless the motors are of type approved for the 
particular conditions or hazards. 


VII. Construction, Maintenance 
701 Hoops: 


(a) Hoods shall be free from sharp edges and rough 
burrs and suitably reinforced when necessary. Rubber 
hoods are sometimes employed. 


(b) Convenient and rapid-action adjusting and support- 
ing devices are essential on movable hoods. Such devices 
shall be rugged and positive in action. 

702 PIPING: 

(a) Exhaust piping not handling abrasive or corrosive 
substances and not subject to external wear is made of thin 
sheet metal with rivetted and soldered joints. 

(b) Welded iron pipe, 1/16 in. — % in. wall thickness, 
is recommended for systems handling abrasive or corrosive 
substances and/or in locations where the pipe is subject to 
external wear or has to be taken down at intervals. Flanged 
and bolted and gasketed joints are recommended for heavy 
exhaust piping. Other materials such as cast iron, glass, 
lead, tile, etc., are required to resist corrosion in special 
processes. 

(c) Exhaust piping shall be adequately supported (thin 
pipe at intervals not exceeding 12 ft.). 

(d) Pipe shall be kept free from obstructions. (NorTE: 
Adjustable resistance devices and spark-arrestor screens 
shall not be considered as unnecessary obstructions.) 


(e) Particular care must be taken to guard against leak- 
age from pipes carrying contaminated air under pressure. 
This is best overcome by installing the air-cleaning plant 
on the suction side of the exhaust fan. 


703 Exhaust fan and motor shall be mounted on a firm 
foundation and adequately protected from weather. 


704 (a) All materials and details of mechanical con- 
struction shall conform to the provisions of the American 
Standard Fire Protection Code for Blower and Exhaust 
Systems—Z33-1935, approved by the American Standards 
Association. 


(b) All electrical equipment for power lighting, and con- 
trol shall be installed in accordance with the requirements 
of the National Electrical Code—C1-1935, approved by the 
American Standards Association, and for the specific condi- 
tions involved, such installations shall be subject to the 
approval of the Inspection Department having jurisdiction. 
Where necessary to install motors, lights, switches, or fan 
control in atmospheres presenting explosive possibilities, 
only such equipment as is approved for the specific condi- 
tions obtaining shall be used. 


(c) Remote control for all blower or exhaust fans shall 
be provided in addition to any control located close to the 
equipment or within the room involved. Service or feeder 
switches controlling the circuit to the fan motor may fulfill 
this requirement when conveniently located and acceptable 
to the proper administrative authority. 


705 (a) Methods of construction should be governed by 
the question of maintenance rather than by initial cost. 
The exhaust system should command as much care in its 
operation and maintenance as any other part of the plant 
equipment. 


(b) Whenever possible, the manufacturers of plant ma- 
chinery should incorporate the exhaust hoods in the design 
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of their machines. Consideration of the problem of exhaust 
yentilation before the machine is built will result, in most 
cases, in a more satisfactory solution than is given by the 
compromise that must be adopted in fitting the hood to 
the finished machine. 


706 Proper operation and maintenance of an exhaust 
system should include: (1) Routine inspection and repair 
or replacement of worn and damaged parts; (2) proper 
maintenance of the fan and other moving parts; (3) op- 
eration of the air-cleaning equipment in accordance with 
the instructions of the designing engineer and the manu- 
facturer of the equipment; (4) instruction to the workers 
in the proper use of the system for their maximum safety 
and comfort; (5) report to proper plant executive any 
wear, non-use or abuse of facilities. 


707 METHOD OF TESTING EXHAUST SYSTEM FOR EFFICIENCY 
OF OPERATION. 


(a) It is essential to make certain (1) that the design 
is fundamentally sound; (2) that the system is operated 
in accordance with the instructions of the designing engi- 
neer and the manufacturer of the equipment; (3) that the 
system be properly maintained. 


(b) The measurement of concentration of polluting ma- 
terial in the atmosphere of the plant constitutes the basic 
means of measuring the effectiveness of control secured by 
an exhaust system. Suitable methods of sampling and 
measurement must be employed and the results compared 
with accepted standards’ of permissible concentration of 
the contaminating substance. 


(c) A few tests cannot be relied upon to. give a true 





4NotE: An ASA National Advisory Committee on Toxic Dusts and 
Gases has been appointed to prepare standards of permissible concen- 
tration of various contaminating substances. 





measure of control over a long period of time. A routine 
testing schedule is necessary which must be augmented by 
special tests whenever changes in the operations are made, 
such as adding new machines, changing the composition of 
chemicals which alters the rate of volatilization, etc. 


(d) MEASUREMENTS OF AIR FLow. Routine measurement 
of air flow through the system indicates whether it is op- 
erating in accordance with the original design. Measure- 
ment of static suction at the throat of the exhaust hood 
provides the simplest index of operation but it may be 
safely employed for this purpose, only when the coefficient 
of restriction, f, is not changed by damage to the hood. 
The measurement of the velocity pressure by means of a 
pitot tube? in the branch pipes and in the main pipe as 
well provides a more exact means of determining the vol- 
ume of air flowing into the various hoods and through the 
system and in addition gives direct information concerning 
the transporting velocities in the system. The accurate 
determination of average velocity at any cross-section, how- 
ever, requires more skill and time than is required for the 
determination of static suction. Care must be exercised 
to keep the pitot tube from plugging when used in measur- 
ing the velocity of dust-laden air. (Pitot tubes of special 
design have been used for this purpose.) In certain cases 
it is desirable to provide a flowmeter of some type in the 
main line to indicate the total volume of air handled by 
the system. A pitot tube may be employed for this purpose, 
although a meter section of the venturi type provides a 
more permanent measuring apparatus. 

708 The exhaust system shall be kept in operation when- 
ever any machines connected to it are in use. 





*Note: For the determination of low air velocities (below 1000 
f.p.m.) the silvered Kata thermometer or other suitable velocity meter 
must be employed. 





District Heating in Rochester 


TEAM customers of the Rochester (N. Y.) Gas and 

Electric Corporation have increased in number from 
254 in 1926 to 329 in 1936, a gain of 29.5%, according 
to that company’s Year Book, an especially attractive 
publication issued in March. During the same period 
the company increased its coke sales 65%, from 135,980 
tons in 1926 to 224,696 tons in 1936. In 1936 this 
utility had over 110,000 gas customers. Of the total gas 
sold to these customers 16.2% were for house-heating. 

Concerning the company’s steam production and dis- 
tribution the Year Book says: 

The steam production and send-out from all five of 
the company’s district steam plants was greater in 1936 
than in any year since 1930. The total send-out in 1936 
was 1,387,983,000 Ib. Station No. 3, in Rochester’s cen- 
tral Genesee River factory district, showed a consider- 
able increase due to improved industrial conditions. 
During 1936 construction progressed on another new 
700-Ib., 750°, 7000-hp., million dollar boiler at Station 
No. 3. This boiler will supply steam to the station’s 
electric generators and will supplement, through bleed- 
ing and reducing valves, the station’s steam send-out. 
Station No. 9 at Lincoln Park, Station No. 35 at Litch- 
field Street, Station No. 11 at Goodman Street, and 
Station No. 8 on Lawn Street, all have enjoyed addi- 
tional business. 

Because of new steam business and the increased de- 
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mands for steam by present customers, the following 
major mains and services were constructed: An 8-in. 
high pressure booster steam main approximately 1000 ft. 
long was installed from a point just south of the Curtice 
Canning Company’s plant on Curtice Street, near the 
east end of Smith Street bridge, to distributing Station 
No. 34, adjacent to Bausch and Lomb Optical Com- 
pany. This main runs for a short distance overground 
along the crest of the Genesee river bank, then un- 
derground through the Curtice Company property 
and basements, and thence underground through the 
Bartholomay Brewing Company’s property. The 
Bartholomay Brewing Company will be served from 
this main as soon as its boiler plant operation is dis- 
continued. This main will increase the supply of steam 
available for distribution to the many important cus+ 
tomers in this section and was particularly installed to 
handle the new loads at Aplo Clothing Company and 
at the Hickok Manufacturing Company. To reach the 
Hickok Company a new 4-in. high pressure steam main 
approximately 600 ft. long was constructed above 
ground along a railroad branch right-of-way and un- 
derground under a building materials supply yard to 
the Hickok Company’s former boiler room. About 
150 ft. of 4-in. low-pressure main was also constructed 
to serve the new stores, including Rudolph’s, at the 
southeast corner of Main Street, and South Avenue. 
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BLONDE AIR CONDITIONING ENGINEER, Henriette Bet- 

lem, 25-year old Rochester, N. Y., girl, who started seven years 

ago in her: brothers’ air conditioning business, Betlem Heat- 
ing Co., is now chief engineer of the firm. 





AIR CONDITIONED FEVER BOX producing veryaaa 
peratures and used in fighting diseases which respond fay. 
. ably to high temperatures. 


PICTURE = 


== PARAGRAPHS 


McNaught Syndicate, x 


“Something’s gone wrong with our aire 
ditioning—clouded up an’ looks like raia!! 





AIR CONDITIONED LORD KELVIN, rear view, a research coach 

sponsored by Nash-Kelvinator and the White Motor Co. Completely 

air conditioned, this bus is making an exhibition tour through the 

south. (Above) Exhaust louvers for condenser cooling air. (Right) 

Duct distribution is beneath luggage racks with mushroom head out- 
lets. Story on page 39. 
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N previous articles the effects of air conditioning on 

organic and inorganic materials used .in industry 
were reviewed. The topic under consideration here is 
another means toward increased production in the fac- 
tory. Theoretically the human organism is equipped 
to adjust itself to correspond with atmospheric condi- 
tions, yet restaurants, retail stores, railroads, and mov- 
ing picture theaters report profits in air conditioning 
for comfort. When industry air conditions the factory 
for comfort it finds profit from increased efficiency, re- 
duction in sickness and accidents, all reflected in pro- 
duction costs. 


Efficiency 


One of the most recent applications of air condition- 
ing for improved efficiency is that of the Ford auto- 
mobile plant at Dearborn. The first sections to be air 
conditioned were the cylinder boring and honing de- 
partment, two sand molding rooms in the foundry, the 
machine shop trade school, drafting room and factory 
offices. This new production tool has been so successful 
that it is being applied rapidly to other departments. 

Air conditioning the cylinder department had a 
double purpose. In addition to the fact that men do 
not become so tired and hot, are able to kcep up a 
faster pace and turn out more work, the new system 
will provide cylinders that are machined uniformly all 
day long. In this department the winter temperature 
is 70F-75F and in summer it is kept 15F lower than 
outdoors. 

The main foundry has been conditioned although 
close temperature control is impossible owing to heat 
from the ladles of molten steel while casting is in 
progress. The closeness of steel mill, foundry, river 
boats, and locomotives made it difficult to keep 
drawings clean in the drafting room. They were re- 
drawn often because of the dirt on them and when the 
temperature reached 100F as it often did in the sum- 





tEngineer, Julien P. Friez & Sons, Inc., subsidiary Bendix Aviation 
Corp., Baltimore, Md. 
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Air Conditioning in Industry 


Part 6—Improved Efficiency of Workmen 


By MARY O. SOROKATt 


The first five parts of this series 
of articles were devoted to the 
desirability and in many cases 
the necessity of air conditioning 
for the furtherance of manufac- 
turing processes. This part deals 
with the effects of air condi- 
tioning on the workmen from 
the standpoint of improved ef- 
ficiency, reduction of sickness, 
andlowering of theaccident rate 


mer, the men became drowsy and inactive. In winter 
the air was also oppressive. Complete air conditioning 
improved the drafting room so that drawings were 
clean and the men worked through the day more 
efficiently. 

The success of the system is shown by the fact that 
it has been extended to four other sand molding rooms, 
to a new chemical and metallurgical laboratory, an 
X-Ray room, as well as others. The lacquer depart- 
ment and a number of inspection rooms are also condi- 
tioned. 

One of the advantages of complete air conditioning 
is the fact that noise is reduced because windows must 
be kept closed. In some studies made by a large tele- 
graph company it was found that noise abatement re- 
duced errors by 42%. It has been claimed that ex- 
cessive noise costs the employer at least $5 out of every 
$100 on his payroll and it costs the employes more in 
terms of fatigue due to energy required to turn out 
any given amount of work. While our ears get used 
to noise our nerves never do. Doctor Laird of Colgate 
University discovered that workers doing identical jobs 
under the same conditions except for increased noise 
use up 19% more energy in working in a noisy atmos- 
phere. 

Detailed studies of the financial benefits of air con- 
ditioning were made at the Philadelphia plant of a 
cigar manufacturing company in which complete all- 
year-round air conditioning had been installed. Al- 
though some doubt existed as to whether the savings 
would be sufficient to offset the installation and oper- 
ating costs, the benefits far exceeded expectation. Dur- 
ing normal summer weather the temperature and hu- 
midity conditions in the plant would cause production 
to fall off from 4000 cigars per machine per day to 
3600 cigars per machine per day, a decrease of 10%. 
With complete air conditioning, the machines are 
worked at their full capacity of 4000 cigars. 

Under normal summer conditions without air condi- 
tioning an average of 50 girls per day for 75 days would 
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become sick or indifferent to their work and would 
work one-half day, leaving at noon. After the factory 
was air conditioned this was reduced to an average of 
5 girls out one-half day for 75 days. Furthermore, due 
to the discomfort, many would leave their factory jobs 
to become waitresses at summer resorts. The air con- 
ditioning system reduced the labor turn-over by 100 
girls during the summer thereby materially decreasing 
training expenses. More comfortable working condi- 
tions increased the efficiency of workers to such an 
extent that rejects were reduced from between 3 and 
4% to between 0.5 and 1%. 

The gross savings made from reduction in lost time, 
reduction in labor turn-over, reduction in rejects, and 
increase in production amounted to $29,546 per year. 
Since the total owning and operating cost of the added 
air conditioning was $6,174.50 per year, there was an 


outright profit of $23,371.50 per year. According to 


the owner the installation has resulted in a general im- 


provement in the health of employes which is beyond 
evaluation. 


Sickness 


At the main plant of the International Business Ma- 
chines Corporation at Endicott, N. Y., the success of 
the air conditioning system in the engineering labora- 
tory was responsible for the decision to air condition 
the main machine shop. In this department the ‘high 
heat loads from machines and occupants made it diffi- 
cult to provide proper ventilation for comfort. The 
number of colds contracted in the machine shop and 
treated in the medical department was in far greater 
proportion to the number of. men employed than in 
the rest of the factory. The manufacturing units locat- 
ed in the air conditioned area are the drill press, mill- 
ing machine, hand screw machine, grinding, gear cut- 
ting, maintenance, straightening and bench work, tool 
making and special machine department. The results 
show a decrease of 50% in colds among employes. 

The largest camera and photographic film manufac- 
turer is reported to have conducted experiments in one 
of its plants and to have observed a 50% decrease in 
illness among employes in spaces supplied with clean 





air at the right temperature and humidity and a 4% 
increase in output. Statements by executives tel] of 
marked improvements in health and efficiency due to 
air conditioning. 


Accidents 


Much publicity has attended the air conditioning of 
South African gold mines in the Rand district but air 
conditioning for mines was established as a sound busi. 
ness investment in 1920 with the installation of a cooling 
plant for the Morro Velho mine in Brazil. One of the 
results of the installation was the fall in the accident 
rate. In the 16 months previous to the starting up of 
the plant 20 deaths occurred through underground ac- 
cidents and 4 cases of disablements, the total liability 
for compensation involved in connection with these ac- 
cidents being 80,675 milreis. In the following 16 months 
there were six fatal accidents underground and four 
cases of disablement, the amount of compensation in- 
volved being 35,820 milreis. 

Miners are more alert when heat and humidity are 
not excessive and the liability to cuts and abrasions is 
lessened because clothing is no longer discarded leaving 
the skin without protection. Everyone is familiar with 
state labor laws making compulsory removal of dusts, 
gases and fumes dangerous to health. Protection 
against dangerous temperatures and humidities is vol- 
untary but may result in savings which offset the cost 
in providing it. 

The list of occupations in which industrial workers 
are exposed to extremes of heat and cold, dampness 
and sudden changes indoors is long. There are arti- 
ficial ice makers, brick makers, cement workers, coke 
oven workers, cold storage plant workers, dry cleaners, 
dye makers, electroplaters, foundry workers, furnace 
workers, glass makers, ice cream makers, illuminating 
gas workers, iron and steel workers, laundry workers, 
match factory workers, packing house employes, petro- 
leum refiners, pottery workers, smelters, soap makers, 
tannery workers, vulcanizers, wall paper printers, 
welders, and others. 

The seventh and concluding installment of this series 
wil appear in the next issue. 





British Union Demands Better Heat 


C. AMMON, member of Parliament for North 

Camberwell, is sponsoring a bill in the House of 
Commons to secure legislation for warmer offices in the 
United Kingdom. Behind him are organizations with 
more than a million members—clerks, shop salesmen, 
municipal employes, draftsmen, etc. 

Miss B. Anne Godwin, organizing secretary of the 
Association of Women Clerks and Secretaries, has col- 
lected the data for the campaign to get this bill passed. 
Working conditions in offices, she says, are not at pres- 
ent governed by any protective legislation. 

“Side by side with imposing, well-equipped new 
blocks,” declares Miss Godwin, “are houses converted 
for commercial use. They frequently have insufficient 
heating. Many are underground and damp. In some 
of these offices stenographers have to work in overcoats 
for the greater part of the year. Their-hands are so 
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cold and covered with chilblains that their work must 
inevitably suffer. 

“In one office we discovered that the heating was so 
poor and the draft so bad that, although the stenogra- 
pher erected a barricade of rugs and newspaper round 
her knees, she became seriously ill with sciatica. There 
is really no excuse for primitive methods of heating 
some employers seem to think sufficient today.” 

As there are thousands of offices in London without 
central heating arrangements, the heating and ventila- 
tion problem is a complicated one. Summer or winter, 
the only method of obtaining fresh air in many cases 
is by throwing open the windows. Although in fine 
weather the open window may be agreeable, it means 
interruption from external noises and also drafts, 


changes of temperature, and circulation of dust and 
dirt. 
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Degree-Day Assists in Operating Heating 
Plant at Cincinnati General Hospital 


Part 2—Use of the Degree-Day 
By ANTHONY A. FETTET 


UTSIDE temperature is the controlling factor in 
the operation of the heating system. At the power 
plant a chart is posted showing the desired temperature 
of the hot water leaving the plant at various outside 
temperatures (Fig. 1). This chart has been constructed 
as the result of experience in operating the plant. It 
will be noted that the line is not straight. The operator 


20F outside a second pump is started, while the third 
is put into operation when the temperature outside 
approaches zero. 

With one pump operating the pressure difference be- 
tween the supply main and the return main is from 
10 to 12 lb.; with two pumps, it is 20 to 22 |lb.; with 
three pumps operating the difference is 30 to 35 lb. 


observes the outside tem- 
perature and_ regulates 
the speed of the circulat- 
ing pumps and the ad- 
mission of steam to the 
exhaust lines until a ther- 
mometer in the circulat- 
ing water main shows 
that the leaving water is 
at the temperature indi- 
cated on the chart. 

The heating system is 
started when the outdoor 
temperature drops to 
62F on a windy day, 
58F on a calm day, or 
ordinarily when the tem- 
perature reaches 60F. In 
mild weather only one 
pump is operated; as the 
temperature approaches 





Mechanical Director, Cin- 


cinnati General Hospital. 





The heating and power plant at the Cincinnati 
General Hospital is a good example of an institutional 
plant extended from time to time as necessary and 
operated to secure maximum economy. With a hot water 
heating plant operated in strict accordance with out- 
side temperature changes, the heat consumption would 
be expected to parallel outside temperature almost ex- 
actly. Use of the degree-day asa yardstick for measuring 
results in such a plant is a “natural”. But with the plant 
being started at 60F outside temperature instead of 
the 65F often used elsewhere, a whole new set of degree- 
day figures based on 60F was developed for this plant. 
With this information at hand the degree-day was ap- 
plied to the daily operations by furnishing the operators 
with simple tables and forms. 

The degree-day application is explained in this 
article. Part 1, see pages 33 to 36, HEATING & 
VENTILATING, April, 1937, was devoted to a description 
of the principal features of the hospital plant. — Editor. 
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The static pressure at 
the pump discharge level 
is about 60 Ib. per sq. in. 

On January 23, 1936, 
a day when the outside 
temperature averaged 
2.45F below zero over 
the 24-hr. period, the 
water left the plant at 
165F and returned at 
150F with a pump differ- 
ential pressure of 30 lb. 


Records of Heating 
Hours and Outside 
Temperatures are Kept 


Operators keep an ac- 
curate record of the num- 
ber of hours each day 
when the heating system 
is operated. A check of 
this time against the 
number of. hours when 
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Fig. 1. Relation between outside temperature and temperature 


of water leaving power plant. 


the temperature is reported below 60F by the Weather 
Bureau is also kept. It is interesting to note that for 
1935, for instance, the number of hours when the heat- 
ing system was in use was 5283, while the Weather 
Bureau records showed that the outside temperature 
was below 60F for 5237 hr. By the Bureau record 
heating would have been required over 218 days while 
the plant actually operated 220 days. The agreement 
between these two sets of independently collected data 
is thus very close. 

In a plant where operation is controlled by the out- 
side temperature, naturally a careful record is kept of 
the outside temperature. The daily record is averaged 
in order to get a day-by-day statement of outside tem- 
perature and at the end of each month the daily tem- 
peratures are averaged to get an average monthly 
temperature. When these are compared with similar 
temperatures reported by the Weather Bureau, they 
are found to be in very close agreement. For instance, 


the figures for the year 1935 by months are shown in 
Table A. 


System of Degree-Days is Used 


Although the heating plant is put into operation when 
the outside temperature reaches 60F, the base of the 
degree-day system for this plant has been set at 60F. 
As the usual computations for degree-days use a base 
of 65F, it has been felt that the degree-days for Cin- 
cinnati should be recomputed to a 60F base in connec- 
tion with operation of this plant. 









On this assumption the degree-day as 
used at the hospital is defined as 60 minys 
the average daily temperature times the 
number of days. Thus, in January, 1934 
the average temperature for the month on 
36F, and since there are 31 days in January 
the number of degree-days for that month 
is considered to be (60 — 36) x 31, or 
24 x 31 = 744 degree-days. Tables have 
been prepared in order that degree-days 
may be determined without mathematical 
calculations. As an example of how these 
tables are set up, Table 1 gives the num- 
ber of degree-days from 1927 to 1935, in- 
clusive, during the months of the heating 
season. 

Other tables have been worked up where- 
by as soon as the average monthly temper- 
ature and the number of days are known, 
the number of degree-days may be read off 
at a glance. Such a table greatly simplifies 
calculations but is not given here because of the space 
required. 
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Daily Operating Records on a Degree-Day Basis 


The operation of the heating plant is in charge of 
operators who work on 8-hr. shifts. At the end of each 

















TABLE A 
HospItat WEATHER 
MontH RECORD Bureau REcorp 
re 33.40 33-40 
February 35.10 35.20 
Ss nr 48.79 49.40 
BEE vsihstiwinwuwe us 50.90 50.50 
October .......... 55.40 57.20 
November ........ 43.90 44.10 
December ........ 29.00 27.20 
Average ........ 42.34 42.43 














8-hr. period the operator writes in on a form (Fig. 2) 
furnished to him, a record of how many of the circu- 
lating pumps he has had in operation. He also records 
the average outside temperature which he arrives at 
by recording the temperature each hour during the 
time he is on duty. 

The operators also have available tables which have 
been prepared showing the degree-days of heating per 
degree below the 60F base temperature. There is a 
table (Table 2) for use when the pumps have been in 









































TABLE 1 
oe OcTOBER NovEMBER DECEMEER JANUARY FEBRUARY Marcu APRIL TOTAL 
1927-28 12.4 336.0 824.6 892.8 765.6 601.4 330.0 3762.8 
1928-29 6.2 462.0 719.2 954.8 901.6 334.8 102.0 3480.6 
1929-30 182.9 576.0 793.6 905.2 476.0 589.0 102.0 3624.7 
1930-31 186.0 450.0 849.4 765.7 593.6 682.0 198.0 3724.7 
1931-32 18.6 189.0 542.5 576.6 504.6 737.8 222.0 2791.1 
1932-33 130.2 564.0 799.8 601.4 722.4 567.3 213.0 3598.1 
1933-34 161.2 528.0 663.4 744.0 974.4 638.6 195.0 3904.6 
1934-35 68.2 348.0 824.6 855.6 694.4 328.6 285.0 3404.4 
1935-36 86.8 477.0 1016.8 1078.8 962.8 409.2 324.0 4355-4 
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TABLE 2 
He. | D-D. Hr. D.-D. Hr. D.-D. Hr. D.-D. Hr. D.-D. Hr. D.-D. 
Oe allt | ! ¥ 

0.25 | 0.0104 4.25 | 0.177% 8.25 0.3437 12.25 0.5104 16.25 0.6771 20.25 0.8437 
0.50 0.0208 4.50 | 0.1875 8.50 0.3542 12.50 0.5208 16.50 0.6875 20.50 0.8542 
0.75 0.0312 4.75 0.1979 8.75 0.3646 12.75 0.5312 16.75 0.6979 20.75 0.8646 
1.00 0.0417 | 5.00 | 0.2083 9.00 0.3750 13.00 0.5417 17.00 0.7083 21.00 0.8750 
1.25 0.0521 | 5.25 0.2187 9.25 0.3854 13.25 0.5521 17.25 0.7187 21.25 0.8854 
1.50 0.0625 5.50 0.2292 9.50 0.3958 13.50 0.5625 17.50 0.7292 21.50 0.8958 
1.75 0.0729 5-75 0.2396 9.75 0.4062 13.75 0.5729 17.75 0.7396 21.75 0.9062 
2.00 0.0833 6.00 0.2500 10.00 0.4167 14.00 0.5833 18.00 0.7500 22.00 0.9167 
2.25 0.0937 6.25 0.2604 10.25 0.4271 14.25 0.5937 18.25 0.7604 22.25 0.9271 
2.50 0.1042 6.50 0.2708 10.50 0.4375 14.50 0.6042 18.50 0.7708 22.50 0.9375 
2.75 0.1146 6.75 0.2812 10.75 0.4479 14.75 0.6146 18.75 0.7812 22.75 0.9479 
3.00 0.1250 7.00 0.2917 11.00 0.4533 15.00 0.6250 19.00 0.7917 23.00 0.9583 
3.25 0.1354 | 7.25 0.3021 11.25 0.4687 15.25 0.6354 19.25 0.8021 23.25 0.9687 
3.50 0.1458 | 7-50 | 0.3125 11.50 0.4792 | 15.50 0.6458 19.50 0.8125 23.50 0.9792 
3-75 0.1562 | 7.75 | 0.3229 11.75 0.4896 15.75 0.6562 | 19.75 0.8229 23.75 0.9896 
4.00 0.1667 | 8.00 0.3333 12.00 0.5000 16.00 0.6667 | 20.00 0.8333 24 00 1.0C00 
Hr.—Number of hours heating system is in service (expressed as a decimal for which 0.25 is 15 min., 0.50 is 30 min., etc. : 
D.-D.—Degree-days per degree of heating and is to be multiplied by (60 minus aver. temp.) for hours heating system is in service. 














operation less than 8 hr. and another table to cover CINCINNATI GENERAL HOSPITAL - - — OPERATION OF HEATING SYSTEM 
those days when pumps are in operation during the Davar 
entire 8-hr. period. This table, being prepared by steps ran in love REMARKS 


Ne. [Numecas Tene 


of 1/10F of variation, is so long that it is not reproduced 
here in full. However, a portion of it (Table 3) be- 
tween the range of 45.7 and 44.4F is shown as an ex- 
ample. It will be noted that opposite 44.7 on this 
table is found the figure 5.1000 which is entered in the 
operator’s daily report sheet. Similarly, opposite the s 
ion 45.1 will be found the number 4.9667 which is Fig. 2. Operator's daily report form. 
also shown on the sample of the daily form reproduced 
here. 

With these tables and with this daily form the num- 
ber of degree-days of heating is recorded by the plant 
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operator and is therefore available for the plant records 
every day. 

This simplification of the degree-day tables and their 
reduction to a basis whereby the plant operator can 























quickly compute number of degree-days permits the 
TABLE 3 degree-day to be used to good advantage in the plant 

operation. 
= | = | | = 

Results 
45-7 4.7667 45.0 5.0000 It is of interest to note that for 1935 the steam actu- 
= = oe pee ally charged for heating purposes was 98.2 lb. per 1000 
45.4 4.8667 44.7 5.1000 sq. ft. of radiator surface per degree-day. This corre- 
pe peo = ae sponds to a steam consumption of 376.4 lb. per season 
45.1 4.9667 44-4 sacs per square foot of radiator surface. 
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Performance 


ESULTS from _investi- 

gations on the perform- 
ance of a warm-air furnace 
equipped with a conversion 
oil burner and a specially de- 
signed warm-air furnace in- 
tended for oil burning were 
recently made available. 
These investigations, con- 
ducted at the University of 
Illinois Research Residence, 
resulted in some important 





of Oil-Fired Warm-Aiir Furnaces 


By A. P. KRATZ? and S. KONZO? 


Studies at the University of Illinois Research 
Residence during recent heating seasons have 
yielded valuable data regarding performance of 
conversion burners and specially-designed oil- 
burning furnaces. Included in these data are 
comparisons of the two types of systems, to- 
gether with results of tests on the effects of 
varying the rate of oil supply, excess air, flue 
gas temperature, and other variables. The ma- 
terial in this article is condensed from or based 
on a paper presented by the authors at the 
43rd annual meeting of the American Society 
of Heating and Ventilating Engineers in St. Louis 
in January, 1937. 


fixed rate of oil input to the 
furnaces using oil, the ca- 
pacity and efficiency of the 
unit were not materially in- 
creased when the CO. con- 
tent in the flue gas was in- 
creased from 9.5% to 11.5%. 

If furnaces using oil as a 
fuel are provided with suffi- 
cient effective heating surface 
for'a given rate of oil input, 





conclusions being drawn 
among which the following are of interest: 

(1) The capacity and efficiency of oil-burning warm- 
air furnaces are dependent upon seven factors: Type 
of burner; rate of oil input; percentage of COz in flue 
gas; condition of draft in combustion chamber; amount 
and location of heating surfaces; size and shape of com- 
bustion space; quantity of circulating air. 

(2) With a constant percentage of COs in the flue 
gas, and a constant rate of oil input, the efficiency and 
capacity of the furnaces using oil as a fuel were in- 
creased when the quantity of air circulated was in- 
creased. 

(3) With a constant quantity of air circulated and a 





+Research Professor, Engineering Experiment Station, University of 
Illinois. 

#Special Research Associate, Engineering Experiment Station, Uni- 
versity of Illinois. 
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Fig. 1. Performance curves of conversion 
unit in forced air heating system. 
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so that the temperature of 
the leaving flue gases will be 
low, then the unit may be expected to perform satisfac- 
torily under diverse conditions of installation in the 
field, even with fairly wide deviations in the adjustment 
of the fuel-air ratio for the oil burner. 

(4) Under normal service conditions, the operation 
of the burner for relatively short periods, during which 
a high rate of combustion was maintained, was not so 
good from the standpoint of fuel economy as the opera- 
tion of the burner for longer periods, during which a 
lower rate of combustion was maintained. 

(5) For an average heating day, or a day on which 
the indoor-outdoor temperature difference was 33F, the 
requirements of the oil-burning furnace as compared 
with the requirements of the conversion unit showed a 
net reduction in fuel oil of 11.5 lb. per day and a net 
reduction in electrical energy of 0.2 kw-hr. per day. 






CO, maintained at 95 per cent. 

Air circulation 1675 c.fm. 

at density of 0074 lb. per cu. Fe. 
———— /- Burning furnace, 
— oe = Conversion unit, 1934-35 
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Fig. 2. Performance curves of otl furnaces 
in the Research Residence. 
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Fig. 3. Performance of an oil-burning furnace with various 
percentages of CO, in the flue gas. 


(6) For the same weather conditions, the heat in- 

puts to the furnace were less and the overall efficiencies 
were greater for anthracite than for oil. 
''The temperature of the flue gases alone is not a re- 
liable index of combustion efficiency when comparing 
different fuels. In fact, the total amount of the net flue 
gas loss during a 24-hr. period, rather than the combus- 
tion efficiency alone, determines the magnitude of the 
heat input ‘required to maintain house temperatures. 


The Test Plant 


The investigations reported cover two sea- 
sons: That for the heating season of 1934- 
1935 was undertaken to determine the per- 
formance and operating characteristics of a 
warm-air furnace equipped with a conversion 
oil-burning unit. For the heating season of 
1935-1936 the conversion oil-burning furnace 
unit was replaced with a warm-air furnace de- 
signed specifically for oil combustion, and the 
performance and characteristics of the furnace 
were compared under identical conditions of 
operation with those obtained with the con- 
version unit. 

The Research Residence is a three-story 
structure of standard frame construction. The 
calculated heat loss is approximately 137,500 
B.t.u. per hr. at an indoor-outdoor tempera- 
ture difference of 70F, and approximately 
159,000 B.t.u. per hr. at an indoor-outdoor 
temperature difference of 80F. The residence 
is completely furnished, and during the heat- 
ing season it was occupied by four people. 

The heating plant consisted of a warm-air 
furnace used in connection with a forced-air 
heating system. The furnace used during the 
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Indoor - Outdoor Temp Difference in deg F . 


heating season of 1934-1935 was of the cast-iron, circu- 
lar-radiator type, having a 27-in. firepot and 23-in. 
grate, and was equipped with a casing 50 in. in diame- 
ter. In order to accommodate the gun-type oil burner 
which was inserted through the ash-pit door of the fur- 
nace, the grates were removed and firebrick were ar- 
ranged to form a cylindrical combustion space. Here- 
after this combination of the furnace and burner will 
be referred to as the conversion unit. 

During the heating season of 1935-1936 the furnace 
used was of steel construction especially designed for 
oil burning. This furnace will be referred to hereafter 
as the oil-burning furnace. The burner was the same 
gun-type oil burner which was used in the conversion 
unit. Hence, any differences in performance of the two 
furnace installations could be attributed to the differ- 
ences in the furnace and not to the differences in the 
type of oil burner used. 

The fuel oil burned was of a No. 3 grade furnace oil 
having a specific gravity of approximately 36 deg. 
Baume and a heating value of approximately 19,750 
B.t.u. per Ib. 

The control of the heating plant was accomplished 
by means of a room thermostat operating to start and 
stop the oil burner and the circulating fan. This room 
thermostat was used in conjunction with two bonnet 
thermostats, one of the latter operated to stop the 
burner when the bonnet temperature exceeded a pre- 
determined value, and the other operated to stop the 
fan when the bonnet temperature became less than a 
predetermined value. 


Two Test Methods Used 


Tests Under Continuous Operation—In order to de- 
termine the capacity at the bonnet and the thermal effi- 
ciency of the furnaces for various conditions of opera- 
tion, tests were made under conditions of thermal 
equilibrium with both the furnace and the fan operat- 
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Figs. 4a and 4b. Daily fuel consumption curves for various rates of oil 
input into conversion oil furnace with forced air heating system. 
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Figs. 5a. and 5b. Performance data for burner and fan operation in 
Conversion oil furnace with forced air heating 


Research Residence. 
system. Season 1934-35. 


ing continuously. In these tests, the temperature of the 
inlet air was maintained at approximately 70F, and the 
quantity of circulating air, the rate of oil input, the 
draft in the combustion chamber, and the amount of 
air required for combustion were maintained at prede- 
termined values during the 2-hr. test period. These 
tests, which corresponded to the usual laboratory tests 
for the determination of the heat output of a heating 
unit, provided data for the heating unit only, without 
reference to the structure in which it was placed. 

Tests Under Service Conditions—The tests made un- 
der service conditions differed from the tests made un- 
der continuous operation in that the operation of the 
burner and fan was automatically controlled to main- 
tain a temperature of 71F in all the rooms of the house 
rather than to maintain a constant capacity at the fur- 
nace bonnet. Therefore, in these tests the operation of 
the burner and fan was intermittent in character and 
not continuous, and the test periods were 24 hr. in 
length instead of 2 hr. 


Tests Under Continuous Operation 


Variations in Air Quantity—The results obtained 
from the conversion unit are shown in Fig. 1. For 
these tests, the COz in the flue gas was maintained con- 
stant at a value of 9.5%, and the effect of varying the 
quantity of air circulated over the heating surfaces of 
the furnace was studied. The results shown are typical 
and are similar in nature to those obtained from tests 
on the oil-burning furnace installation made under simi- 
lar conditions of operation. The full lines in Fig. 1 
represent results obtained with constant rates of oil in- 
put to the furnace. For a given rate of oil input, both 
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the capacity and efficiency of the furnace jn. 
creased as the quantity of air circulated ove, 
the heating surfaces was increased. For ex. 
ample, at a 9.66-lb. oil input rate, the capacity 
was increased from 120,000 B.t.u. per hr. to 
140,000 B.t.u. per hr. when the air quantity 
was increased from approximately 1380 cfm. 
to 2240 c.f.m. This represented an increase in 
capacity of approximately 17% for an in. 
crease in air quantity of approximately 62%, 
The corresponding increase in bonnet effi- 
ciency under these conditions was from 63% 
to 74%. 

It may also be noted from Fig. 1 that the 
increase in capacity for a given increase in air 
quantity became smaller as the air quantity 
was increased. For example, an increase in 
air quantity from 1400 c.f.m. to 1600 c.f.m. 
resulted in an increase in capacity of 6500 
B.t.u. per hr.; whereas an increase in air 
quantity from 2000 c.f.m. to 2200 c.f.m. re- 
sulted in an increase in capacity of only 2500 
7 ~=s Btu. per hr. It is apparent from these tests 
that in order to facilitate the transfer of heat 
from the heated surfaces to the circulating air, 
an adequate circulation of air over the heating 
surfaces should be provided. 

Variations in Ou Input Rate—The per- 
formance curves in Fig. 1 show also that for a constant 
quantity of air circulated, the capacity and efficiency of 
the furnace are dependent upon the rate of oil input to 
the burner. In order to show more clearly the relation- 
ship between oil input and capacity, the values for an 
air quantity of 1675 c.f.m. shown in Fig. 1 have been 
plotted in Fig. 2. Similar curves for the oil-burning 
unit are also given. The broken lines represent results 
obtained with the conversion unit, and the full lines 
represent results obtained with the oil-burning furnace. 

In any given furnace installation, in which a constant 
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Fig. 6. Fuel consumption curves for two 
oil furnaces. 
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yalue of CO2 was being maintained, an increase in the 
amount of heat release in the furnace resulted in higher 
temperatures of the flue gas and hence in larger flue 
gas losses per pound of fuel. This condition is reflected 
in the efficiency curves of Fig. 2, from which it may be 
observed that the furnace efficiency decreased as the 
rate of heat release was increased. The tests made un- 
der actual service conditions, which are discussed in a 
later section, also tended to confirm the conclusion that 
the most economical utilization of fuel in a given instal- 
lation would be obtained with small rates of heat re- 
lease in the furnace. 

A comparison of the results from the conversion unit 
and oil-burning furnace, as shown in Fig. 2, indicated 
that, for a given rate of heat release in the furnace, the 
greater amount of heating surface of the oil-burning 
unit resulted in a greater amount of heat being trans- 
mitted from the furnace gases and absorbed by the air 
circulated. This conclusion was also confirmed by the 
tests made under actual service conditions. 

The efficiency curves in Fig. 2 also show that for 
a furnace having a given amount of heating surface the 
best rate of oil input as defined by the heat release oc- 
curs at a value too low to be used as a practical basis for 
the design of oil-burning furnaces. 

Variation in COz in Flue Gas—The performance 
curves in Fig. 3 indicate that for a constant quantity of 
air circulated and a fixed rate of oil input to the furnace, 
the capacity and efficiency of the heating unit were also 
affected by the combustion characteristics, as indicated 
by the percentage of COz in the flue gas. Adjustments 
in the fuel-air ratio were made by means of the ad- 
justable opening in the air inlet to the burner, and 
variations in the CO, content in the flue gas from 514% 
to 114%4% could be obtained. In no case was there any 
indication of incomplete combustion of the fuel. 

The increase in capacity and efficiency brought about 
by an increase in the COs: content in the flue gas was 
not marked. For each increase in the COs content of 
1%, there was obtained an increase in bonnet efficiency 
of approximately 1%. However, it should be recog- 
nized that these results were obtained with a furnace 
in which the temperature of the flue gas at the outlet 
of the radiator was quite low and did not exceed ap- 
proximately 500F. In the case of furnaces which are 
not provided with sufficient effective heating surface, 
and which are fired at such a high rate of oil input that 
the temperature of the flue gas at the outlet exceeds ap- 
proximately 500F, any increase in the COs content of 
the flue gas will be accompanied by much larger in- 
creases in furnace efficiency. 


Tests Under Actual Service Conditions 


Variation in Rate of Oil Input—An extensive series 
of tests was conducted with a wide range of oil input 
rates that ranged from a minimum of 7.3 lb. per hr. 
to a maximum of 13.0 lb. per hr. The heat supplied by 
the furnace when the burner was adjusted to maintain 
a 7.3 lb. oil rate was not quite sufficient to offset the 
heat loss from the house during zero degree weather, 
but was sufficient to supply the heat required during 
average weather conditions. The heat supplied by the 


HEATING & VENTILATING, MAY, 1937 





furnace when the 13.0 lb. rate was maintained was ade- 
quate to heat the house during the most severe weather 
conditions. 

The weight of fuel oil required for a 24-hr. period 
to maintain the temperature of the house at 71F was 
plotted against the difference in temperature between 
indoors and outdoors, as shown in Figs. 4a and 4b. 
The curves presented in Fig. 4a are for two rates of cil 
input, 7.3 lb. and 9.6 lb. per hr.; while the curves pre- 
sented in Fig. 4b are for rates of 9.5 lb. and 13.0 lb. 
per hr. The curves show that when a constant value 
of COs in the flue gas was maintained, the fuel con- 
sumption increased as the rate of oil input was in- 
creased. The increase in this case was of the order of 
6%. This indicates that the operation of the burner 
for relatively short periods, during which a high rate 
of combustion was maintained, was not as conducive to- 
wards fuel economy as the operation of the burner for 
longer periods, during which a lower rate of combustion 
was maintained. In the former case the flue losses dur- 
ing the periods of burner operation, and also the losses 
due to the heat carried up the chimney during. the. off- 
periods of the burner, were greater than in. the: latter. 
case on account of the higher temperatures of the flue 
gas. These statements would have to be modified, how- 
ever, if there are any cases in which conditions might 
arise whereby the combustion process can be maintained 
better with high rates of oil input than with low rates. 

The changes in the rate of oil input to the furnace 
were also reflected in the operation of the fan and 
burner units in the forced-air heating system, as shown 
by the data in Figs. 5a and 5b. The top set of curves 
in these graphs shows, for the same series of tests whose 
results were shown in Figs. 4a and 4b, the frequency 
of burner operation as represented by the number of 
cycles per 24 hr. For a given rate of oil input it may 
be noted that in mild weather the frequency of opera- 
tion of the burner increased as the temperature differ- 
ence between indoors and outdoors increased. For 
larger values of temperature differences the burner con- 
tinued in operation for longer periods and the frequency 
of the operating periods decreased. Finally, when the 
outdoor weather conditions were such that the heat de- 
veloped in the furnace was just sufficient to offset the 
heat loss from the house, the burner operated continu- 
ously and the number of cycles per 24 hr. became unity. 

It may be noted from the second set of curves in 
Figs. 5a and 5b that the increase in the total time of 
operation of the burner was practically proportional to 
the increase in temperature difference between indoors 
and outdoors. Also, for a given outdoor temperature 
condition an increase in the rate of oil input was accom- 
panied by a decrease in the total time of burner opera- 
tion. Furthermore, the decrease in the total time of 
burner operation was in turn accompanied by a decrease 
in the electrical energy input to the burner motor, as 
shown by the third set of curves. It may be observed 
that the substitution of a more efficient motor on the 
burner unit resulted in more economical use of electric 
current. It is also apparent that the electrical input 


to the burner motor, which included the energy required 
for the spark ignition process, was sufficiently large to 
be considered as an important item in determining the 
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Fig. 7. Performance data for burner and fan opera- 
tion in Research Residence, oil furnace, forced air 
heating system. Season 1935-36. 


overall cost of operation of the heating system plant. 

With the method of thermostatic control used in these 
tests, the times at which the fan operated practically 
coincided with the times at which the burner operated, 
or the frequency of operation was nearly the same for 
both fan and burner. The total time of fan operation 
was in most cases slightly greater than the total time 
of burner operation, but the differences were so small 
that for all practical purposes the data presented in the 
second set of curves in Figs. 5a and 5b apply equally 
well to the fan and the burner. The electrical input to 
the fan motor was smaller for the higher rates of oil 
input. 

Comparison of Conversion and Oil-Burning Units— 
The tests which were made to determine the compara- 
tive performance characteristics of the conversion unit 
and the oil-burning furnace under actual service condi- 
tions were conducted under identical conditions of op- 
eration. The results obtained for an oil input rate of 
13.0 lb. per hr. with the conversion unit were presented 
in Figs. 4b and 5b and have been transferred to Figs. 6 
and 7 for purposes of comparison with the results ob- 
tained with the oil-burning furnace. The curves repre- 
senting the results for the latter furnace are shown as 
full lines. | 

The fuel consumption curves show in Fig. 6 that the 
fuel requirements, for a day in which the indoor-out- 
door temperature difference was 33F, were 94 lb. for 
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the conversion unit and 82.5 lb. for the oil-burning 
furnace. Thus the fuel requirements for an average 
day were approximately 14% greater for the conversion 
unit than they were for the oil-burning furnace. Fo, 
an indoor-outdoor temperature difference of 55F the 
difference was greater, and amounted to approximately 
19%. 

Slight differences in operating characteristics were 
also obtained, as are shown by the curves in Fig. 7, for 
burner cycles, burner operation, burner motor input, 
and fan motor input. Very little difference may be ob- 
served in the number of cycles of burner operation per 
day for the two installations. However, both the num- 
ber of hours of burner operation and the electrical en- 
ergy input to the burner motor were greater for the con- 
version unit than for the oil-burning furnace. This 
could be accounted for by the fact that, although the 
rate of oil input was the same in the two installations, 
the total fuel consumption was greater for the conver- 
sion unit than for the oil-burning furnace and hence the 
hours of burner operation were also greater. 

It may be observed that, although the total time of 
fan operation per day was approximately 12% less for 
the oil-burning furnace than for the conversion unit, 
the total electrical input to the fan was approximately 
8% greater. This difference can be accounted for by 
the fact that, due to the greater resistance to air flow 
in the case of the oil-burning furnace and also due to 
slight differences in motor characteristics, the rate of 
electrical input to the fan motor for the oil-burning 
furnace was approximately 25% greater than that to 
the fan motor for the conversion unit. 

For a day in which the temperature difference be- 
tween indoors and outdoors was 33F, the combined 
electrical energy inputs to the fan and burner motors 
were 3.1 kw-hr. for the conversion unit and 2.9 kw-hr. 
for the oil-burning furnace, or a net difference of 0.2 
kw-hr. per day. The difference was greater for days 
having greater heat demand. The operation of the oil- 
burning furnace resulted, therefore, in a net reduction 
‘n fuel oil of 11.5 lb. and a net reduction in electrical 
energy of 0.2 kw-hr. per day. Based on unit costs of 
7 cents per gallon for fuel oil and 3.1 cents per kw-hr. 
for electrical energy, these reductions were equivalent 
to 10.9 cents per day for fuel and 0.6 cents per day for 
electrical energy, or a total of 11.5 cents per day. For 
an average heating season consisting of 210 days this is 
equivalent to a difference in net operating costs of ap- 
proximately $24. It may be concluded from these tests 
that under identical conditions of operation, the best 
economy was secured with the furnace which was 
equipped with ample heating surface and which was de- 
signed specifically for oil burning. 

Variations in CO in Flue Gas—In order to determine 
the operating characteristics of the oil-burning furnace 
when the fuel was burned under the best attainable 
combustion conditions, the air inlet to the burner was 
adjusted until a value of 11.5% COs in the flue gas 
was obtained. It was not possible to increase the COz 
content much beyond this value without obtaining some 
indication of unburned combustibles. Otherwise, the 
operating conditions were maintained the same as in the 
previous tests; namely, with 1675 c.f.m. air circulated, 
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13.0 Ib. oil rate, and 0.02 in. draft in the combustion 
chamber. The results obtained from this test are shown 
in Figs. 6 and 7 in which the points are designated as 
belonging to Series 3-35. In general, no appreciable 
difference, either in fuel consumption or plant operation, 
was obtained when the COs content in the flue gas was 
‘ncreased from 9.5% to 11.5%. However, when the 
heat demands of the house were large, there was a 
slight tendency towards an improvement in conditions 
with the higher COz content. These results are in sub- 
stantial agreement with those obtained from the tests 
made under conditions of continuous operation, as 
shown in Fig. 3. For example, for an oil input rate of 
12.84 lb. per hr., the increase in bonnet efficiency was 
approximately 1.5% when the COs content was in- 
creased from 9.5% to 11.5%. For all practical purposes 
the results obtained with the two conditions of combus- 
tion may be regarded as identical. 

These results serve to emphasize that an oil-burning 
furnace which is provided with sufficient effective heat- 
ing surface should perform satisfactorily notwithstand- 
ing fairly wide deviations in the COz content of the flue 
gas. 

Overall House Efficiency—In order to compare the 
fuel consumptions with oil and anthracite, the fuel 
quantities shown in Fig. 6 were reduced to terms of heat 
input to the furnace, in millions of B.t.u. per 24 hr., 
and were plotted as shown in Fig. 8. The results for 
the conversion unit (Curve No. 1) and for the oil- 
burning furnace (Curve No. 2) were obtained with an 
oil input rate of 13.0 lb. per hr., a combustion condi- 
tion of 9.5% COs and an air circulation of 1675 c.f.m. 
It should be noted that these tests were based on in- 
termittent operation of the fan and oil burner, whereas 
the tests on the hand-fired coal furnace (Curve No. 3) 
were based on the maintenance of continuous combus- 
tion under which conditions the automatic controls 
varied the combustion rate so that it approximately 
corresponded with the heating demands of the house. 
In all three cases the operation of the heating plant 
was controlled by means of sensitive thermostatic con- 
trols. 

For the same weather conditions, the values of the 
heat input were less and the values of the overall house 
efficiency were greater for anthracite than for oil. The 
most obvious explanation for this difference is that the 
combustion efficiency for oil combustion was consider- 
ably less than that for anthracite. This most obvious 
explanation, however, was not satisfactory since there 
was no reason to believe that a material difference 
existed either in the combustion efficiency, or that the 
flue gas losses were greater in the one case than in the 
other. In order to make an independent analysis of the 
factors affecting the utilization of heat by the furnace, 
the weight of the products of combustion and the flue 
gas losses were calculated from the flue gas analyses 
and the temperatures of the flue gas, observations of 
which were made under conditions of continuous op- 
eration of the burner and fan. These results are shown 
in Fig. 9a plotted against the heat input to the furnace. 

The flue loss for any fuel may be considered as a 
composite value which is dependent on both the tem- 
perature and the weight of the flue gas. A comparison 
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of the curves representing flue gas temperature in Fig. 
Ya shows that the flue gas temperatures were lower for 
oil, when it was burned in the oil burning furnace, than 
for anthracite. This indicates that the flue gas tempera- 
ture alone is not a reliable index of combustion effi- 
ciency when comparing different fuels. The products 
of combustion may be considered as being composed of 
dry gas and water vapor. The curves in Fig. 9a indi- 
cate that the weight of the dry gas was approximately 
the same for oil and for anthracite, but that the weight 
of water vapor was greater for oil than for anthracite, 
principally on account of the greater percentage of hy- 
drogen in the former fuel. 

The combined effect of the flue gas temperature and 
the weight of flue gas determined the flue gas loss for 
various rates of heat input to the furnace. In this con- 
nection it may be observed, that it would be possible to 
still further reduce the flue gas temperatures by the 
addition of effective heating surface to the furnace. This 
would result in a smaller flue gas loss for all combustion 
rates, and hence in an increased efficiency. As indicated 
by the top set of curves in Fig. 9a, the flue gas loss for 
a given value of heat input was approximately the same 
for oil (oil-burning furnace) and for anthracite. In 
other words, the combustion efficiencies in the two cases 
were approximately the same. Hence, some explana- 
tion involving factors in addition to combustion effi- 
ciency must be sought to account for the differences 
obtained in the heat input for a given difference in 
temperature between indoors and outdoors. 
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In the case of anthracite, the automatic control varied 
the rate of combustion so that it approximately corre- 
sponded with the heating demands of the house; namely 
with the difference in temperature between indoors and 
outdoors. Hence the combustion efficiency, as deter- 
mined by the rate of combustion and therefore the heat 
input to the furnace, would be directly reflected in the 
curves of heat input to the house, Fig. 8, which are 
based on the temperature difference between indoors 
and outdoors. 

However, in the case of oil, the rate of oil input, or 
the hourly heat release, was constant for all weather 
conditions, and control was obtained by adjustments in 
the length of time that the burner was allowed to op- 
erate. Therefore. the combustion efficiency would be 
dependent on this rate of heat release and not on the 
temperature difference between indoors and outdoors. 
Furthermore, the net flue gas loss for a 24-hr. period, 
during which the burner was operated intermittently, 
would be determined not only by the combustion effi- 
ciency but also by the total length of time during which 
the burner was actually in operation. The oil burner 
was so adjusted that the hourly heat release was some- 
what greater than the hourly heat loss from the house 
on the maximum day. The hourly heat release in the 
case of anthracite, however, was just sufficient to offset 
the hourly heat loss from the house. Hence even on 
the maximum day the hourly heat release in the case 
of the oil-burning furnace was greater than that for 
anthracite, and the curves in Fig. 9a show that, although 
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Fig. 9a. (Left) Analysis of flue 
gas losses. Fig. 9b. (Right) Cai. 


y= sa culated total flue loss. 


Anthracite 


the combustion efficiencies for 
the oil-burning furnace and 
the anthracite were the same 
at the same heat release, dur- 
ing the actual periods of op- 
eration the flue gas loss was 
greater and therefore the 
combustion efficiency was 
less for the oil-burning fur- 
nace than it was for the 
anthracite. Since the rate of 
oil input remained the same 
for all weather conditions it 
is therefore evident that the 
oil-burning furnace always 
operated at a less combus- 
tion efficiency than the an- 
thracite during the periods of 
actual operation. The net flue gas loss during a 24-hr. 
period would be determined by the product of the 
hourly flue gas loss during the actual operating period 
and the total hours of burner operation during the day. 
The calculated values of net flue gas loss shown in 
Fig. 9b were derived from the data presented in Fig. 9a 
and are consistent with the experimental data for the 
heat inputs shown in Fig. 8 in that the curves represent- 
ing higher flue gas losses in Fig. 9 correspond in posi- 
tion with those representing the higher heat inputs in 
Fig. 8. It is the total amount of the net flue gas loss 
over a given period of time rather than the combustion 
efficiency alone, that determines the relative position of 
the curves of heat input shown in Fig. 8. 

This analysis of the factors affecting the net flue gas 
loss indicates that in order to secure minimum flue gas 
losses from an oil burner, the flue gas temperatures and 
the weight of the products of combustion should be 
maintained at a minimum value. This condition can be 
most nearly approached by adjusting the rate of oil in- 
put so that the heat release just offsets the heat loss 
from the house in the most severe weather. This an- 
alysis also suggests that if the rate of oil combustion 
could be varied to conform at all times with the heating 
demands of the house, an overall house efficiency equal 
to that obtained with anthracite should be possible of 
attainment. Since the combustion efficiency is affected 
by the amount and location of the heating surfaces, the 
necessity of providing adequate and effective heating 
surface is apparent. 
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Bureau of Mines Reports on School Disaster; Urges 


Central Heating Plants in Isolated Structures 


SUMMARIZATION of the conclusions of spe- 
A cialists of the United States Bureau of Mines de- 
tailed to investigate the cause of the disastrous explo- 
sion at the New London, Texas, Consolidated School 
Building on March 18, which resulted in the death of 
455 persons, was given in a letter addressed to Gov- 
ernor James V. Allred of Texas, by Acting Secretary of 
the Interior, Charles West. The recommendations of 
the Bureau of Mines experts as to precautionary meas- 
ures to be taken in the future were also incorporated 
in the letter, which follows: 

April 13, 1937. 
Hon. James V. Allred, 
Governor of Texas, 
Austin, Texas. 
My dear Governor Allred: 

The duties of the United States Bureau of Mines, 
Department of the Interior include investigations of 
causes of gas and dust explosions and issuance of rec- 
ommendations that will aid in preventing their recur- 
rence. Accordingly, four experienced specialists of the 
Bureau’s staff were assigned to a study of conditions 
relating to the deeply regretted disaster at the New 
London, Texas, Consolidated School Building on March 
18, 1937. ‘These men reached the scene of the explo- 
sion on March 19, started their studies on March 20, 
and continued them through March 27. 

The Bureau’s representatives were D. J. Parker, Salt 
Lake City, Utah, a mining engineer with years of ex- 
perience in the investigation of gas and dust explosions 
not only in and around mines but also in surface struc- 
tures; G. W. Jones, Pittsburgh, Pa., a recognized au- 
thority on the theory of gas explosibility who has had 
wide experience in the investigation of exnlosions in 
sewers and in other enclosed spaces; and H. B. Hill and 
Gustav Wade of the Bureau’s Petroleum Field Office 
at Dallas, Texas, both of whom are thoroughly familiar 
with the behavior of petroleum and natural gas and the 
technique of their proper handling. 

Although their final report has not been completed, 
these specialists have sent their conclusions and rec- 
ommendations to the Director of the Bureau of Mines, 
and in turn, the Department is pleased to offer them 
to you. We hope that the following resume of the 
Bureau’s findings may be of value to the people of 
Texas and to the whole country in efforts to prevent 
catastrophes of the kind that took place at New 
London: 

(1) The immediate cause of the disaster was an ex- 
plosion of a gas-air mixture, resulting from an accumu- 
lation of natural gas in an unventilated space beneath 
the first floor of the main school building. This space 
extended along the west front of the building and had a 
volume of approximately 46,000 cubic feet. The physi- 
cal evidence shows that the source of ignition was near 
the north end of this chamber and that the explosion 
Propagated in a southerly direction. 
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(2) The manipulation of an electric switch in the 
manual training room near a door leading into the un- 
ventilated region ignited the gas. 

(3) The gas was present because of leakage from 
gas lines and their fittings suspended beneath the floor, 
with virtually no method of detecting the gas or of re- 
moving it by natural or forced ventilation. 

(4) The gas did not seep through the soil; this fact 
was determined fully by evidence secured from 71 test 
holes that were drilled to the rock below the surface 
formation. Numerous tests were made of the atmos- 
phere in the holes by means of detectors for inflam- 
mable gas. 

(5) The great violence of the explosion probably was 
due to the existence of a large volume (possibly as 
much as 46,000 cubic feet) of an explosive mixture of 
gas and air together with the fact that the ignited gas 
was in an enclosed and substantially confined space with 
little or no opportunity for expansion at low pressure. 
Hence maximum opportunity was afforded to build up 
a high pressure as the explosion wave progressed, re- 
sulting in wide-spread disrupting and destructive effect. 

(6) The results would have been the same under 
identical conditions regardless of the composition of 
natural gas used. 

The following recommendations have been made 
by specialists of the Bureau of Mines who have studied 
the evidence of the New London disaster: 

(1) Public buildings should not have unventilated, 
relatively inaccessible, enclosed spaces, especially in the 
basement region. 

(2) Basements, attics, and all spaces below floors, 
steps, and similar places in public buildings or build- 
ings in which the public assembles should be provided 
with adequate, constantly functioning ventilation. 

(3) All gas and electrical lines serving public build- 
ings and other buildings where the public assembles, 
and all piping, connections, fixtures, appurtenances, and 
appliances in such buildings, should be of permanent 
construction, placed by competent persons in accordance 
with the latest approved fire underwriters’ or other ap- 
plicable specifications, and operated in accordance with 
known safe practices; also, they should be kept in re- 
pair at all times. 

(4) Responsibility for the construction. maintenance, 
and operation of gas pipe lines serving the public, and 
especially for the regulation of pressures in such lines, 
should be exclusively under the control of persons or 
organizations experienced in such work. Responsibility 
for the testing, lighting, and general care of the entire 
heating system should be entrusted only to persons who 
are familiar with such systems and competent to handle 
them safely and efficiently. 

(5) Advantages in safety may be gained by placing 
gas mains or headers outside of buildings (especially 
public buildings and buildings where the public as- 
sembles); thereby minimizing the hazard of gas leak- 
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age in enclosed spaces. In some instances weather 
conditions, architectural design, or possibilities of ag- 
gravated corrosion may make such construction inad- 
visable. However, a desirable objective is to reduce to 
a minimum the enclosed piping for fuel purposes within 
a public building. The explosion in the New London 
School probably would not have occurred if the indi- 
vidual connections to the header had been made outside 
the building and the service lines brought into the build- 
ing through risers from the header. 

(6). Although. the Bureau’s tests proved that the ex- 
plosion at the New London school was attributable in 
no way to seepage of gas through the soil, experience of 
the Bureau of Mines with other explosions indicates 
that gas may enter basements and other enclosed spaces 
that are partly underground. This possible hazard may 
be present especially where sub-surface conditions per- 
mit gas to travel laterally through the soil along pipes 
that enter buildings below the ground surface. Ac- 
cordingly provision should be made to seal all openings 
where pipes pass through walls. 

(7) Central heating systems, with the heating plant 
isolated in a separate structure, have definite advan- 
tages with respect to protection against fire, explosion, 
and carbon monoxide. They also have certain advan- 
tages in efficiency with respect to large public buildings. 

(8) Suitable warning agents with distinct odors, in- 
troduced into fuel gases that have little or no odor of 
their own, have proved to be of great aid in detecting 
leaks in public buildings and private homes. [ven 
though the teachers and pupils of the New London 
school were accustomed to odors of gas and oil from 
the oil field in which they lived, it is likely that a 
malodorant in the gas used at the school would have 





given enough advance warning to prevent the explosion, 
Although use of malodorants is only one factor to be 
considered (as explosions have occurred with mixtures 
of air and manufactured gas which has a distinct odor) 
study should be made of fuel-service installations with 
the view of determining the need for impregnating the 
gas with a warning agent that will enable users of the 
gas to detect leakage. Warning devices based on ip- 
struments that will detect presence of inflammable gas 
and give an alarm also are to be considered, but obyi- 
ously if such systems are to be effective they must be 
maintained carefully and tested frequently. 

(9) There is need for a State supervisory body to 
inspect structures and buildings in which the public as- 
sembles lying outside the corporate limits of cities and 
towns where municipal safety inspection is in effect. 


(10) Careful inspection by State or municipal agen- 
cies should extend not only to the construction of pub- 
lic buildings or buildings in which the public assembles 
but also to plans and design of such buildings. This 
safety inspection should include structural features as 
well as the details of heating and ventilation. 

The use of warning agents for odorizing gas was de- 
veloped in research by the Bureau of Mines. If you 
should desire information on this subject, the Depart- 
ment will be pleased to detail technical personnel ex- 
perienced in this field to cooperate with you. The 
Department also offers other facilities that may be 
available for increasing safety to life and property with- 
in the State of Texas. 


Sincerely yours, 
Cuar.es WEsT, 
Acting Secretary of the Interior. 





Cleaning Air 
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with Electricity 


LEAN air will be supplied this summer to the Field 

Building, one of Chicago’s newest and most mod- 
ern office buildings. Already air conditioned to the extent 
of temperature and humidity control, the lower arcade 
and first four floors of this 45-story building will ap- 
proach the ideal with the installation of electrostatic 
air cleaners. 

The air cleaning equipment will have a capacity of 
272,700 c.f.m. of air and an expected efficiency of over 
99% of weight of particles removed from the air. Op- 
erating on an electrostatic principle the air cleaner ts 
said to remove microscopic particles as small as one- 
fifth micron in size; to operate on a small current con- 
sumption of 10 kw. and a minimum of maintenance. 

The air cleaning equipment will consist of 18 units 
ranging in capacity from 33,000 c.f.m. to 3000 c.f.m., 
employing a total of 369 collector cells and 185 ionizing 
assemblies. The first of the units was placed in opera- 
tion on May 1, and the installation is expected to be 
completed during July. 


(Left) The Field Building is one of Chicago's newest and 

most modern office buildings. Electric air cleaning equip 

ment is now being installed to supply clean air for four 
of the 45 floors. 
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The Consumer Angle 


Recent appearance of a Government marketing re- 
port based on the 1934 Real Property Inventory calls 
to mind again the well established fact that there are 
still about 40% of the city dwelling units in the whole 
country which do not have central heating. This fact 
has so often been noted on the pages of this magazine 
that it seems unbelievable that there are still many of 
our readers who do not know and appreciate it. The 
statement is constantly heard that this represents a 
great unsold potential market. Doubtless it does. What 
we would like to know, however, is why it is that if 
this potential is really good, all the sales effort di- 
rected at it has not made more of an impression. There 
is almost no information on this point which can be 
accepted without serious question. What information 
there is points toward a variety of reasons including 
high cost of equipment and installation, poorly directed 
sales efforts, aiming too high to hit the mark, and vari- 
ous others. In our estimation much of the reason is 
to be found in the fact that a great deal of the equip- 
ment offered is not specifically designed to appeal to 
this potential market. We should know more about 
the real facts as to what the users of stoves and fire- 
places think about the whole problem, and more about 
what they are able to pay. 


This Month's Meetings 


This year the season for conventions and meetings is 
earlier than usual. Several of the organizations which 
commonly hold their meetings in June have pushed 
their dates forward to May. Meetings are spread over 
the month with the Heating, Piping and Air Condition- 
ing Contractors National Association meeting at Minne- 
apolis, May 17 to 19, the ASRE meeting at French 
Lick on May 25 to 27, and the NDHA annual conven- 
tion at Detroit on the 25th to 28th. Interesting pro- 
grams have been arranged in each case. 


Voluntary Fair Practice Codes 


Ever since the NRA codes were terminated so sud- 
denly by court action there has been a persistent feel- 
ing that something should be devised to take their place. 
Public and private discussions have gone on, but con- 
crete plans have come forward but slowly. Early this 
year a fair competition code was agreed upon between 
the organized heating contractors and a plumbing and 
steamfitting labor union in New York City and Nassau 
and Suffolk Counties in New York state. The code 
includes a statement of what are considered unfair 
trade practices and contains many of the features of 
the old NRA codes. A bid depository is in operation. 
The present codes differ from the NRA codes in that 
enforcement is through the voluntary efforts of the 
agreeing parties and not through Government pressure. 
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It seems to us that this movement should be watched 
with interest. There is no doubt but that a future 
policy on such matters as fair competition practices and 
wage and hour provisions is in process of formation. 
The chief questions are how and when the policy will 
emerge. Both will undoubtedly be affected by the de- 
gree of success which is achieved by the voluntary codes 
now appearing here and there and of which the New 
York code is an example. A large measure of success 
for them will tend to form a pattern for a general 
policy; distinct failure will leave the door wide open 


and no one can foretell what the ultimate policy may be 
like. 


Fewer Fuel Oil Grades 


For some time there has been discussion among 
leaders in the oil refining industry as to whether the 
time has come to reduce the number of grades of domes- 
tic fuel oil from four to two. The fact is that much 
of the consumption is already confined to two grades. 
How soon practical considerations will permit a contrac- 
tion of fuel oil to two grades is hard to foretell. It 
seems certain though that two properly standardized 
and carefully controlled grades of domestic heating oil 
will be aimed at by the refiners at the earliest oppor- 
tunity, for such a practice would have many desirable 
features from their point of view. Much, too, can be 
said in favor of narrowing the range of available fuel 
oils so far as equipment manufacturer and user are 


concerned. 
e 


Buildings Without Windows 


Buildings without the traditional form and style of 
windows are not exactly innovations but they are still 
rare enough to have news value and consequently each 
time one is erected it has had attention directed to it. 
Of late years the tendency toward either omitting win- 
dows fitted into the side wall materials or else toward 
sealing their cracks against air leakage has been in- 
creased with the growth of year-round air conditioning. 
So also has the appearance on the market of trans- 
parent block building materials suitable for substitu- 
tion for opaque clay brick and stone in the side walls 
affected the use of the traditional window. With pro- 
vision made for bringing in light elsewhere than through 
the window opening and with air channels other than 
the window provided, about the only remaining utili- 
tarian purpose of the windows is that of permitting 
occupants to look out. In some classes of buildings, 
such as detached residences, this consideration is 1m- 
portant. In others it is of no importance at all and the 
traditional window has little left to commend it. There 
is every reason to believe that air conditioning. will 
continue to exert a decided influence on the question 
of whether there are to be windows and if so what 
form they will take. 
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ABSTRACTS ° 


— 


of Current Papers, Books 
and Pamphlets 





Principles of Economical Heating 


The third edition of this well known pamphlet on 
economical heating, prepared by the National District 
Heating Association to assist building owners and man- 
agers, has been considerably enlarged and brought up 
to date. Previous editions have been widely circulated 
and have been a great influence towards reducing 
building heating costs. 

The pamphlet describes the need for and the method 
of controlling steam in building heating systems in or- 
der that the amount of heat supplied in mild weather 
shall not exceed the amount actually required. It also 
discusses methods of reducing the fixed and variable 
heat losses from a building. While many of the princi- 
ples set forth are more effective when applied to heat- 
ing systems served by district steam, a large number 
are applicable to heating systems regardless of the 
source of supply. Among the subjects covered are: 
general rules for economical heating; heat losses from 
buildings; short-hour heating; temperature or heat con- 
trol; methods of heat regulation; methods of making 
savings in heating systems; common faults and cor- 
rections, and control equipment. 


[“Principles of Economical Heating,’ published by 
the National District Heating Association in collabora- 
tion with the National Association of Building Owners 
and Managers. Obtainable from the National District 
Heating Association, Engineers Club Building, 1317 
Spruce St., Philadelphia, Pa. Heavy paper cover; 6 x 9 
in.; 00 pages; price, 25c.] 


@ 
Determining the Rate of Flow in Pipes 


A number of tests were made by the author of this 
bulletin for the purpose of obtaining information con- 
cerning the feasibility of using an elbow in a pipe line 
as a means of measuring the flow of fluid through the 
pipe. The idea was to measure the difference between 
the pressures of the fluid on the inside and the outside 
curves of the elbow, respectively. The tests reported 
were made on threaded and flanged elbows of long and 
short radii, ranging in diameter from 1 in. to 24 in. 
Sixteen different elbows were tested in nearly forty dif- 
ferent positions and locations in various pipe lines. All 
the elbows tested were 90° bends, and water was the 
only fluid used in the tests. As a result of the investiga- 
tion the conclusion was reached that the ordinary com- 
mercial 90° elbow may be used successfully as a flow 
meter. Above a certain minimum velocity, usually 1.5 
to 2.0 f.p.s., a constant ratio exists between the differ- 
ence between the pressure heads at the inside and out- 
side curves of an elbow and the velocity head of the 
water passing through the pipe. For accurate results 
the value of this ratio for any elbow meter should be 
found by calibrating the meter in the actual service 
location. For cases where this cannot be done, the bul- 
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letin presents curves from which it is possible to select 
a value of the ratio that should enable the discharge to 


be calculated in any ordinary case with an error of less 
than 10%. 


[“The Use of an Elbow in a Pipe Line for Deter. 
mining the Rate of Flow in the Pipe,’ by Wallace M. 
Lansford. Published by the Engineering Experiment 
Station, University of Illinois, Urbana, Ill. Bulletin 
No. 289; paper cover; 6 x 9 in.; 36 pages; copies avail- 
able free until September 15, 1937, or until supply is 
exhausted, after that the price will be 40c.] 


The Construction Industry, 1935 


The amount of work performed by the 75,047 con- 
tracting establishments in the United States in 1935 ag- 
gregated $1,622,862,000, according to the first of three 
volumes dealing with the construction industry. This 
was a year for which the value of construction was 
small in comparison with that for many of the earlier 
years, according to the Census Bureau, publisher of 
the book. 

The Bureau points out that the figure for work per- 
formed is not directly comparable with the figures re- 
ported by private organizations for the dollar value of 
contracts awarded, because of the differences in scope 
and content between the figures for work performed 
and those for contracts awarded. The Census figure 
for work performed represents all of the work reported 
by contracting establishments, whereas the figures of 
the private organizations for contracts awarded are 
based on reports for individual projects, and do not in- 
clude projects below certain established minimum val- 
ues. From this standpoint, the figures for contracts 
awarded, the Bureau states, would be lower than the 
ones for work performed. Data for force account con- 
struction, however, are not included in the Census fig- 
ures but are, to a large extent accounted for by the 
figures reported by the private organizations. Another 
important consideration pointed out by the Bureau is 
the elapse of a period of time between the award of a 
contract for construction and the performance of any 
sizeable proportion of the actual construction work. 

The report includes information on employes and 
proprietors, payrolls, operating expenses and profit or 
loss, new construction and repairs, and private and pub- 
lic construction, for all kinds of contractors, including 
heating, piping and plumbing contractors. Summaries 
are presented by states and by geographic divisions by 
kinds of business. 


(“Census of Business, 1935—Construction Industry, 
Vol. I, Number of Establishments, Work Performed; 
Personnel, Payroll, and Cost of Materials.” Prepared 
by George ]. Lawrence; published by the U. S. Depart- 
ment of Commerce. Standard size, offset-printed, 116 
pages. Limited number of copies available on request.| 
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Homes for Workers 


The Housing Division of the Federal Emergency 
Administration of Public Works has published an 87- 
page bulletin entitled “Homes for Workers” presented 
in very modern format. The publication points out 
the need for housing, cost of housing developments, 
and the possibilities of having better housing for work- 
ers in this country. According to the publication: “Our 
experience since 1933 indicates the probability that 
the Government is in housing to stay. . . . In spite of 
the loud objections of those who exploit the poor, how- 
ever, its duty is to act vigorously in the field where 
private business cannot give honest value.” A bibliog- 
raphy is included. 

(“Homes for Workers,” published by the Federal 
Emergency Administration of Public Works. Paper- 
bound; 534 x 9% in.; 87 pages; illustrated. For sale 
by the Superintendent of Documents, Washington, 
D. C.; price, 15c.] 


BRIEF REVIEWS 


HOUSING. A report prepared by The Merchants’ 
Association of New York to aid in the development of 
a plan which will bring about the solution of the hous- 
ing problem by private enterprise on an economic basis 
rather than by the wholesale entrance of national, state, 
and local governments into the housing field. The re- 
port outlines the policies which The Merchants’ Asso- 
ciation believes should be followed by the various legis- 
lative agencies. [“4 Business View of the Housing 
Problems,” Report of the Special Committee on Hous- 
ing of The Merchants’ Association of New York, Janu- 
ary, 1937. Paper cover, 6 x 9 in., 18 pages.| 


COAL DE-DUSTING. Discusses the treatment of 
coal and coke for dust prevention. Among the subjects 
covered are dustproofing agents, measurement of dusti- 
ness, general principles of dustproofing, and substances 
used in treating solid fuels to decrease dustiness. 
[“Dust-Prevention Treatment of Solid Fuels,” by L. D. 
Schmidt. Information Circular I.C. 6932, published 
by the United States Bureau of Mines, Department of 
the Interior. Mimeographed, 8% x 11 in., 10 pages.| 


AIR CONDITIONING. Explains non-technically 
the four principal functions of air conditioning, utilizing 
a series of cartoons. [“How’s the Weather?” published 
by the Air Conditioning Bureau of Omaha, Nebraska. 
Heavy paper cover, 6 x 9 in., 12 pages.] 


STEEL HEATING BOILERS. Simplified practice 
recommendation for steel horizontal firebox heating 
boilers which became effective January 1, 1937. Rec- 
ommendation lists 19 sizes of boilers ranging from 1800 
to 35.000 sq. ft. of steam radiator surface and from 2880 
to 56,000 sq. ft. of water radiator surface for hand fir- 
ing. Nineteen ratings are given for these boilers me- 
chanically fired. Recommendation also includes B.t.u. 
per hour, heating surface, grate area. furnace volume, 
size of outlets, and number and size of safety valves 
for each size of boiler. [“Simplified Practice Recom- 
mendation R157-37, for Steel Horizontal Firebox Heat- 


HEATING & VENTILATING, MAY, 1937 





ing Boilers.” Published by the Division of Simplified 
Practice, National Bureau of Standards, Washington, 
D.C. Mimeographed, 14 pages including two charts.] 


FLUID-FLOW DESIGN. A discussion of the fun- 
damental principles involved in fluid transportation. 
Presents information and charts on the calculation of 
flow in pipes and on economic pipe diameters. [“Fluid- 
Flow Design Methods,’ by R. P. Genereaux. Pub- 
lished in Industrial and Engineering Chemistry; Vol. 
29, No. 4; pages 385 to 388.] 


ELECTRIC WIRING HANDBOOK. This hand- 
book surveys the field of wiring adequacy for building. 
It treats of electrical needs of the residence, factory, 
office, and store—interprets practice in installing wiring 
—and conforms with the requirements of the American 
Standard Codes set up for fire prevention and personal 
safety. It is a booklet on why adequate wiring is 
needed, what must be installed to supply those needs, 
and where it should be placed. Every attempt has been 
made to include all the factors for wiring small jobs. 
For large jobs only an outline of the procedure is indi- 
cated. |[“Handbook of Interior Wiring Design,” Sec- 
ond edition. Prepared by Industry Committee on In- 
terior Wiring Design, Room 2650, 420 Lexington Ave., 
New York. Paper cover; 8% x 11 in.; 80 pages; single 
copies, $1.] 


NOMOGRAPHIC CHARTS. Purpose of the book 
is to teach the reader to construct a simple type of 
alignment chart for any type of equation no matter 
how involved and to do this without the necessity of a 
theoretical background other than algebra. [“Align- 
ment Charts, Their Construction and Use,” by Paul N. 
Lehoczky. Circular No. 34, Engineering Experiment 
Station, The Ohio State University, Columbus, Ohio. 
Paper cover; 6 x 9 in.; 62 pages; price, 40c.| 


HEAT TRANSFER. A reprint of a series of lec- 
tures delivered by the author at a number of universi- 
ties on the subject of heat transfer in evaporation and 
condensation. First lecture deals with experiments on 
latent heat of high-pressure steam, the second with 
simpler and more qualitative features of evaporation, 
the third on the less simple quantitative results, the 
fourth with the theory of a film condensation, the fifth 
with experimental proof of the theory, and the sixth 
with deviations from the theory and some recent ideas 
about dropwise condensation. [“Heat Transfer in Evap- 
oration and Condensation,” by Max Jakob. Published 
by the Engineering Experiment Station, University of 
Illinois, Urbana, Ill. Reprint No. 10. Paper cover; 
6x9 in.; 75 pages; price, 35c.] 


HEAT TRANSFER. Gives data on and describes 
tests to determine the heating and the pressure drop of 
a fluid between two parallel flat plates such as are used 
in certain commercial heat exchangers. Plates having 
spaces of 1%, %4, 9/16 in. were tested. [“Heat Trans- 
fer and Pressure Drop in Rectangular Air Passages,” 
by Lawrence Washington and William M. Marks. Pub- 
lished in Industrial and Engineering Chemistry, March, 
1937; Vol. 29, No. 3: pages 337 to 345.| 
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NEWS OF THE MONTH 





Building Code Prepared for 
All New England 


Beceron —A new uniform building code 
which has been in the process of preparation 
for the past ten years was finished at the 
recent New England Building Officials’ Con- 
ference and adopted with some minor changes 
in phraseology. The conference recommended 
that it be used as a uniform building code 
for all the cities and towns of New England. 
For the city of Boston, however, a special act 
by the legislature will be necessary for its 
adoption. 

The code will be printed shortly and copies 
made available for all New England com- 
munities. It has approximately 400 sections 
and is believed to be the most workable code 
and most complete of any ever drawn up. It 
has the endorsement of builders, architects. 
and engineers, many of whom helped in draw- 
ing up various sections and served on th 
committees, and it represents the contribu- 
tion of the smallest town as well as_ the 
largest city. 

Uniformity is provided in all provisions that 
are possible of such treatment. For instance, 
structural work must be as strong for a build- 
ing in Cambridge as for the same kind of a 
building in Boston or Portland, Me. Adoption 
of that principle is intended to overcome the 
present tendency of industries to locate and 
develop in a community because the building 
laws permit cheaper construction than those 
of another community. 

Occupancy of the building is given an im- 
portant place, with ten chapters devoted to it. 
The principle has been followed that a struc- 
ture designed for an audience of 500 people 
must be as safely constructed in a small town 
as in a large city, use of the building being 
the governing factor rather than the local pop- 
ulation. And whenever changes in occupancy 
are contemplated, the code will still follow the 
use of the building. 

One of the newest features is the board of 
technical standards. For the city of Boston 
the composition of that board is definitely 
prescribed, because Boston has to take its 
building code from the legislature; but other 
cities and towns will find provisions for the 
creation of corresponding authority in the 
testing of building materials. New building 
material is constantly reaching the market, 
unknown to and untried by builders and archi- 
tects. Use of such untried material will not 
be permitted under this code, before it has 
been certified by the testing authority. 

One entire chapter is given over to chim- 
neys and heating apparatus, another to gas 
fitting, gas service, fixtures and appliances, 
and considerable attention is paid in various 
chapters to vertical openings, light and ventila- 
tion. 





6 New A.C. Radio Studios 


New York—An extensive building program 
involving expansion and improvement of six 
National Broadcasting Company plants in key 
cities of the red and blue networks, was an- 
nounced today by Lenox R. Lohr, president 
of NBC. 

The project includes immediate construction 
of new studios at Philadelphia and Schenec- 
tady, the completion of a building already un- 
der way in Washington, and the subsequent 
provision of new facilities at Hollywood, San 
Francisco, and Cleveland. 

Changes and new developments in the six 
cities will be made with a view to placing 
the broadcasting plants on the same technical 
basis as the Radio City and Chicago studios. 
Plans include complete air conditioning, sound- 
proofing and acoustical treatment, and lighting 
devices designed to reduce heat radiation to 
a minimum. They also provide space for fu- 
ture development of television activities. 
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Boiler Inspectors to Meet 


New Yorx—The 11th general meeting of 
the National Board of Boiler and Pressure 
Vessel Inspectors w'll be held at the Hotel Mc- 
Alpin here May 24-26. 'This Board was organ- 
ized in 1919 for the purpose of securing uni- 
form approval of specific designs of boilers 
and pressure vessels through the adoption bv 
various states and cities of one code of rules 
and of one standard stamp to be placed on 
boilers and pressure vessels constructed in ac- 
cordance with such rules. 

There will be morning and afternoon ses- 
sions on each of the three days. All of the 
sessions will be open to those interested: reg- 
istration will be required but there will be no 
charge. 

Major changes in the construction and de- 
sign of boilers and pressure vessels are being 
made, together with the development of new 
materials contemplated in their construction 
and these changes and new materials are the 
basis on which the program for this meeting 
has been developed. The subjects to be dis- 
cussed are of importance and interest to engi- 
neers, manufacturers and operators of these 
vessels and the papers will be presented by 
foremost authorities on the various subjects. 
Among these subjects are: Use of Non-Ferrous 
Alloys in the Construction of Pressure Vessels: 
Use of Ferrous Alloys in the Construction of 
Pressure Vessels; Latest Developments of 
Steam Generating Plants; Design and Testing 
of Safety Valves: Welding of Power Plant 
Piping: The Non-Destructive Inspection of 
Welded Pressure Vessels; Developments of 
Forced Circulation Boilers; General Problems 
in the Repair by Welding of Boilers, Pressure 
Vessels and Pipe Lines; General Problems of 
Welding in Light of Today’s Experience; Safe 
Operation of Low Pressure Steam Boilers and 
Hot Water Vessels. 


Fire Regulations Explained 
to Boston A. C. Bureau 


Boston—Owing to the New England Build. 
ing Officials’ Conference at the Hotel Statler 
April 12-14, the regular April meeting of the 
local Air Conditioning Bureau was omitted 
Instead the Bureau had an exhibit at the con. 
ference and members attended the sessions of 
the building conference. 

April 13 was devoted to round table discus. 
sions of sections of the building code, followed 
by a discussion of proposed regulations for 
the installation of air conditioning and dis- 
cussion of the problems confronting buildinz 
inspectors. The third day was devoted to 
reading of various papers, and an address by 
Robert S. Moulton, technical secretary of the 
National Fire Protection Association, on the 
regulations for the installation of power-op- 
erated air conditioning, dust, stock and vapor 
removal systems as _ recommended by the 
NFPA. 

Ventilation of kitchens was discussed by 
Arthur N. Rutherford. chief inspector of build- 
ings, New Britain, Conn. 





1935 Sales of Heating 
Equipment 


WaSHINGTON—Sales of heating equipment 
for central building heating during 1935 totaled 
over $146 million, according to figures from 
the Census of Manufactures recently released. 
This compares with a total of slightly over 
$140 million in 1931. Comparable figures for 
1933 are not available. Detailed figures are 
shown in the accompanying table. 






































CENSUS OF MANUFACTURES, 1935 AND 1931, COVERING VARIOUS 
HEATING EQUIPMENTS 
(Comparable data for 1933 not available) 
1935 1931 
EqQuipMENT — — 
NuMBER | VALUE NUMBER VALUE 

Cast iron boilers ...............206: 64,011 | $6,257,995 99,424 $9,358,999 
Cast boilers, number not reported..... | as 7,368,787 << 5,057,282 
Steel heating boilers .............--. | = — = ga 
Steel boilers, number not reported..... | 7,770 2,496,009 16,864 3,401,081 
Parts for heating boilers ............ — 2,059,148 -- 1,240,065 
Cast iron radiators .............+-:- | _ 12,035,645 _- 15,326,304 
Copper radiators .............----+- | — 993.921 -- 1,339,379 
Gas- and oil-fired radiators .......... | + 232,431 --* | 307,375 
Warm air furnaces ................-2- | 210,758 14,339,284 207,375 | 18,274,414 
Furnaces, number not reported ........ | _ 1,808,672 -- -- 
Furnace parts and registers .......... — 6,330,969 -- 6,367,173 
RUGRE IEES © oko 5 cs cb ocd ees 15,996 2,077,888 20,255 3,531,339 
Unit heaters, number not reported.... | —_ 1,377,477 -- 1,635,531 
Oil burners, domestic, mechanical drive 112,870 12,451,079 86,011 14,945,314 
Domestic burners, mech., no. not rep. -- 1,577,571 - -- 
Oil burners, natural draft .......... | 2,627 103,888 2,747 225,514 
Burners, draft not specified .......... —- 1,753,262 -_ —_ 
Commercial oil burners ..........--- | 2,050 401,257 -_ -- 
Boiler burner units (oil) ............ 9,835 2,447,968 _- — 
Boiler-burners, number not reported... | -_- 325,509 = -- 
Furnace-burner units (oil) .......... 3,710 1,003,959 — -- 
Gas heating boilers ................. 23,316 725,197 = -- 
Gas boilers, number not reported...... -- 319,586 —< -- 
Parts for oil and gas burners ......... -- 1,117,411 — 977,990 
PIR 95h dic sera a oe Saws ose ene ss -- 18,500,876 = 13,902,836 
OF ES ee ee ee err ee —- 22,499,275 cae 20,775,845 
WPS 6.5 cs oo he nknssascaesews 7,927,236 12,297,011 | 1,169,800 7,913,344 
Thermostats, number not reported..... — 2,549,850 oe 3,532,547 
Reducing valves ..........--.ee200- = 2,471,685 _ 1,261,029 
PENNIES 5:5 o.oo 6505s 4.5. 01d ciornle 20s — 2,372,694 — 2,574,227 
re ea — 2,137,560 = 2,799,288 
Other specialties ........-...-eee eee —_ 3,579,094 _— 5,623,750 

Co a een ee eos eae _ $146,012,958 — $140,370,626 
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Furnace Men Schedule Meeting 


AND — The mid-year convention of 
in National Warm Air Heating and Air Con- 
ditioning Association which is to be held in 
the Hotel Cleveland here, June 9-10, promises 
to be another great occasion for the furnace 
industry, and as usual will attract a large at- 
ane of the program indicates the 
topics for presentation are being carefully 
selected for their practical value to all identi- 
fied with the furnace system for heating and 
for furnishing other phases of air conditioning 
in the home and smaller buildings. The ses- 
sion hours will be arranged to afford ample 
time for personal contacts, committee meet- 
ings and business conferences. Meetings of the 
board of directors and the Association’s stand- 
ing committees will occupy Tuesday, June 8. 

Entertainment features will include a lunch- 
eon, dinner party, and an afternoon golf 
tournament. aes 

The Association extends a cordial invita- 
tion to all interested to attend. 





Reeder Sets Record 


KNOXVILLE, TENN.—With all the talk of 
retirement at 70 now current it is refreshing 
to note the case of Frank C. Reeder, who re- 
Mr. Reeder 


cently passed the 7oth milestone. 
is service and field en- 
gineer for the Fulton 
Sylphon Co., and is 
affectionately known 
as “Uncle” to nears 
ly everyone in the 
heating industry. He 
has_ traveled more 
than a million miles 
over the North Amer- 
ican continent from 
British Columbia to 
Florida, and _ from 
Nova Scotia to Cali- 
fornia. Corporation president or steamfitter’s 
helper—he calls them all by their first name. 
Hale and hearty last year Uncle traveled over 
10,000 miles, was responsible for $100,000 
volume of business, trained six new salesmen, 
spent 36 hr. on one job without sleep, and 
he found time in-between to design and patent 
two new temperature regulating devices, for 
which there is already a wide sale. How many 
youngsters can beat that record? 





Locomotives Supply 
Heating Service 


BrrMINGHAM, ALA—A new use for rail- 
road locomotives was found during. the Ohio 
River flood, according to W. I. Lightfoot. 
general passenger agent of the Louisville & 
Nashville Railroad in Birmingham. Louisvill> 
was several feet under water for several days. 
and that meant all heating plants located in 
basements were out of commission. 

As soon as the waters receded sufficiently 
for the Union Passenger Station and office 
buildings to be used, the temperature in them 
was too low to permit work. L. & N. Engi- 
neers got busy, ran two large locomotives to 
the vicinity of the station and the buildings 
occupied by L. & N. officials, connected one 
of them with a fan that blew steam into the 
passenger station, and through connections 
with pipes pumped the steam into radiators 
throughout the office buildings, offices on the 
11th floor, Mr. Lightfoot said, being as com- 
fortable as when the regular heating system 
was in operation. 





Toronto Chapter Hears 
Talks on Glass 


_Toronto—“The Use of Fiber Glass and Air 
Filters” and “Glass Blocks in Construction” 
were the subjects of talks by Messrs. Meyers 
and Lockart at the April meeting of the On- 
tario Chapter, ASHVE, held at the Royal 
York Hotel, April 2. One hundred and sixty- 
five members and guests attended. 










Officers Address ASHVE 
Chapters 


NEw Yorx--D. S. Boyden, 1937 president 
of the ASHVE, began the president’s annual 
tour of the Society chapters April 9 when he 
addressed the Washington, D. C., chapter. Mr. 
Boyden’s subject, which he spoke on before 
various chapters, was “Economic Uses of Pur- 
chased Steam.” His talk was presented be- 
fore all the chapters Mr. Boyden visited with 
the exception of the Oklahoma City group. 
His itinerary follows: St.. Louis, April 12; 
Kansas City, April 13; Oklahoma City, April 
14; Dallas (Texas Chapter), April 15; Los 
Angeles (South California Chapter), April 20: 
Seattle (Pacific Northwest Chapter), April 30; 
Winnipeg, May 5; Minneapolis, May 8; Chi- 
cago (Illinois Chapter), May 9; Milwaukee 
(Wisconsin Chapter), May 11. 

E. Holt Gurney, first vice-president of the 
Society, also attended the Washington meet- 
ing and made a short talk. Mr. Gurney cov- 
ered a number of the chapters that Mr. Boy- 
den missed in his trip. Mr. Gurney’s subject 
is ‘“‘An Engineer Goes Sight-seeing’ in which 
he describes the five-month ‘round-the-world 
trip from which he recently returned and dur- 
ing which he visited England, Africa, and the 
far east. Mr. Gurney spoke in Pittsburgh on 
April 19: Cincinnati, April 20: Cleveland. 
April 21, and Detroit, April 22. 





A.C. for Southern Hotel 


JACKSONVILLE, Fra—An air conditioning 
system which allows each guest to regulate 
the air conditions in his room, will be in- 
stalled in the Hotel George Washincton here. 
The system will cool 280 guest rooms, meet- 
ing rooms, lobbies, dining rooms, and recrea- 
tion centers. 

Cost of the system will be about $100,000. 
The amount of air handled will be 7000 Ib. 
per min. More than 30 tons of galvanized 
sheet steel will be needed for ductwork. 





48 A. C. Jobs Added 


Cuicaco—Forty-eight air conditioning in- 
Sstallations totaling 1687 14 tons were made in 
this city during March according to the Com- 
monwealth Edison Co. The connected horse- 
power of these jobs totaled 2160 1%. The in- 
stallations were broken down in numbers as 
follows: doctors offices, 2; funeral parlors, 3: 
industrial buildings, 4; general offices, 7: 
restaurants, 9; stores, 14; theaters, 6; resi- 
dences, 1, anil miscellaneous, 2. 








300 Tons of A.C. for Dutch Ship 


New York—The new transatlantic liner, 
Nieuw Amsterdam, Holland’s “ship of peace,” 
will carry the largest air conditioning system 
afloat when she is launched April 1o on the 
River Maas in the Netherlands. The 300-ton 
cooling system was designed especially for the 
33,000-ton liner by Carrier Corp., Newark, 
N. J., which installed the air conditioning sys- 
tems on the Queen Mary and Normandie. The 
Nieuw Amsterdam system is 75 tons larger 
than that of the Queen Mary and 114 tons 
larger than the Normandie equipment. 

This system. capable of producing daily 
cooled air equal to that given off by 300 tons 
of melted ice, will condition the liner’s three 
dining rooms, modern theater, and beauty and 
barber shops. 

Largest ship ever built in the Netherlands, 
the Nieuw Amsterdam has been termed a ship 
of peace as she has been built without any 
provision for the addition of future armaments. 
She will enter the transatlantic service in the 
spring of 1938 as flagship of the Holland- 
America Line, running between Rotterdam and 
New York. 





Frank H. Adams Honored 


TotEpo — The associates of Frank H. 
Adams, vice-president and general manager of 
the Surface Combustion Corp., Toledo, Ohio, 
honored him with a dinner at the Toledo Club 
on March 29, celebrating his 25th anniversary 
with the Henry L. Doherty organization. Mr. 
Adams joined the Doherty company shortly 
after his graduation in 1908 from the Uni- 
versity of Missouri and until 1916 was en- 
gaged in handling its engineering work in 
Colorado and Louisiana. In 1916 he was 
called to the New York office of the company 
and in 1923 was made vice-president and 
treasurer of the Combustion Utilities Division. 
In the early part of 1926, he was made vice- 
president and general manager of Surface Com- 
bustion Corp. and moved to Toledo. 





Winnipeg District Heating 


Winnipec—tThe annual report for 1936 of 
the City of Winnipeg Hydro Electric System 
shows a net profit of $8513 for the steam 
heating branch of that utility. The total rev- 
enue from steam sales in 1936 was $389,036 
as compared with $365,933 in 1935. The only 
extensions made to the steam heating utility 
were for new services, the net increase amount- 
ing to slightly over $3000. 





Gilbert &€ Barker Manufacturing Company held its annual air conditioning and 


oil burning dealers’ meeting April 7-9 at Springfield, Mass. 
banquet on the evening of April 9. 
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Osteopaths Urge A.C. Inspection 


NEw York—At the 17th annual convention 
of the Eastern Osteopathic Association held 
here April 3-4, attended by over 800 physi- 
cians, the following resolution was adopted: 

Whereas, proper air conditioning is a defi- 
nite public health measure, 

Whereas, oxygen is vital to health and the 
continued recirculation of air without the ad- 
dition of a fresh supply of oxygen is harmful, 

Whereas, proper humidity and temperature 
control creates comfort, 

Whereas, the improper forced circulation of 
conditioned air is a threat to health by creat- 
ing ill-directed drafts, 

Therefore Be It Resolved, that we urge 
public health officials to redouble their efforts 
in inspecting all places where air conditioning 
is in use, especially theaters, concert halls, and 
vehicles of transportation, to the end that this 
potentially valuable development may fully 
serve mankind. 





Burner Makers Meet 


New York—A group of oil burner manu- 
facturers held a two-day meeting, April 20-21, 
at the Hotel Statler in Buffalo to discuss in- 
formally practices and objectives affecting the 
entire industry. The keynote of the meeting 
was the need for the industry to arrive at 
tangible, constructive solutions to existing 
problems as they affect manufacturers, dealers, 
and the public. 

During the sessions a number of specific 
subjects were thoroughly discussed including 
the advancement of cooperative regional ef- 
forts, the Lamneck bill which has been pro- 
posed in Washington to make possible indus- 
try codes under supervision of the Federal 
Trade Commission, competitive trade practices 
and terms as well as the need for a sound 
trade and public relations program which, it 
was suggested, be linked with the OBI seal. 





Home Show for N. Y. 


New York—Approximately $1 million will 
be spent on the North American Homes Ex- 
position at Madison Square Garden here May 
12-23. One exhibit alone—the House of To- 
morrow—will cost $100,000 to build and fur- 
nish. Three model houses and three apart- 
ments, full scale on the two-acre (92,000 
sq. ft.) floor of the exhibition hall, will serve 
to display building materials, furnishings, and 
home appliances, including heating and air 
conditioning plants. 

Booth space was 70% sold more than a 
month before the opening date, L. Porter 
Moore and R. L. Purdon, co-directors, an- 
nounced. The immediate response of all man- 
ufacturers and dealers allied with the home 
building industry indicates a healthy revival 
in housing construction this year, they said. 

The show has the endorsement of the Fed- 
eral Housing Administration, which will ex- 
hibit one of its low price small houses, and 
the Manufacturers Housing Promotion Coun- 
cil, many of whose members are taking active 
part. The New York City Housing Authority 
will exhibit a reproduction of an old-law tene- 
ment contrasted with a modern PWA housing 
project, such as are now under construction in 
the Harlem and Williamsburg sections of New 
York. 





A.C. in Boston for First Quarter 


Boston—A total of 113% hp. has been 
added to the connected load of the Boston 
Edison Company through air conditioning in- 
stallations from January 1 to March 1 of this 
year. These include a 55-hp. installation for 
the Noyes-Buick Company’s building, one of 
12 hp. for the Paddock restaurant, and an- 
other of 10 hp. for the famous Thompson’s 
Spa on Washington Street. Two Thom Mc- 
An chain shoe stores have also been air con- 
ditioned, one with 314-hp. and the other with 
514-hp. equipment. All the installations are 
for year-round conditioning. 








Young Radiator Company's 1936-37 basket ball team, winner of the Racine (Wis.) 


Major League championship. 


76 


———_——, 


OBI Sponsors Boston Meeting 


on first Oil Burner In 
ton regional meeting was held Apri 
luncheon at the Copley Plaza. oo - 
rector F. H. Van Blarcom, Lynn Products 
Co., organized the meeting with the coopera- 
tion of J. E. Gould, president of The Boston 
Oil Burner Associates. 

The purpose of the meeting was to bring to- 
gether representatives of the burner, oil and 
service industries to discuss local problems and 
to stimulate group action in cataloging and 
acting upon conditions affecting both the trade 
and the public. Charles N. Lockwood, presi- 
dent, and G. Harvey Porter, managing director 
of OBI presented the aims of the Institute 
in fostering better conditions and _ practices 
within key markets. 

During the general discussion which fol- 
lowed a number of important points were in- 
troduced most of which, it was decided, would 
be made the subject of another meeting of 
the local group. Those present requested Mr. 
Gould to issue a call for such a meeting at 
which time practices will be cataloged and 
specific assignments will be made in an effort 
to arrive at constructive solutions. 

Mr. Porter told the meeting that the most 
effective work can be done by the efforts of 
the local group but that OBI will lend its sup- 
port to constructive objectives, and will assume 
the responsibility of bringing matters with 
which they should be concerned to the atten- 
tion of burner manufacturers and members of 
the petroleum industry. 


Stitute Bos- 





ASHVE Summer Program 


New York—Papers on ventilation and sum- 
mer air conditioning will predominate at the 
summer meeting of the American Society of 
Heating & Ventilating Engineers to be held 
at Swampscott, Mass., June 23-26. 

On the evening of the first day the presi- 
dent’s reception will be held with music and 
dancing. Technical sessions will be held at 
9:30 in the morning from the 24th to 26th, 
inclusive. 

On the afternoon of June 24 those attend- 
ing will have an option of playing golf or 
going on a boat trip, while on the evening of 
that day there will be an informal party. The 
golf tournament will be held the afternoon of 
the 25th and on the evening of that day the 
banquet will be held at 7:30. 

The technical program follows: 


JUNE 24 


The Adaptability of Pre-Cooling Coils to 
Air Washer Systems, John Everetts, Jr.; De- 
gree-Days for Summer Air Conditioning, A. D. 
Marstons. 

Study of Summer Cooling in the Research 
Residence Using Water at Temperatures of 52 
and 46 F, A. P. Kratz, S. Konzo and E. L. 
Broderick. ’ 

Cooling Load Analysis of a Bank Building, 
John James. 


JUNE 25 


Ventilation Requirements, Part 2, C. P., 
Yaglou and W. N. Witheridge. . 

Performance of Fin Tube Units for Air 
Cooling and Dehumidifying, G. L. Tuve and 
C. A. McKeeman. 

The Cooling and Heating Rates of a Room 
With Different Types of Steam Radiators and 
Convectors, A. P. Kratz, M. K. Fahnestock 
and E. L. Broderick. 

Report of A.S.H.V.E.-A.S.R.E. Committee 
on National Standards for Air Conditioning 
Applications, L. A. Harding, Chairman. 


JUNE 26 


Simplified Method of Testing and Rating Ait 
Cleaning Devices, Arthur Nutting. 

Direct Reading Effective Temperature In- 
dicator, J. R. Parsons. 

Infiltration Effects on Heating Grant Build- 
ing, F. C. Houghten. 
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Carbondale Refrigerating Units 


NAME — Self-contained low-pressures _ refrig- 
erating units. 

PURPOSE — Refrigerating un‘ts designed to 
employ either freon or methyl chloride for 
either air conditioning or general refrigerating 
purposes. 

FEATURES—tThe compressor unit is compact, 
is mounted on a sturdy welded steel base and 
requires small floor space as well as low head 
room. Both suction and discharge valves are 
of the light-weight type. The V-type com- 
pressors, from 4 to 8 cylinders, are made of 
special metal which is said to combine extra 
strength and great density. A_ self-adjusting 
motor bedplate is provided to maintain proper 
belt tension at all times. The 8-cylinder unit 
has adjusting screws for the motor baseplate. 
Receiver is integral with a shell-type condenser 
which is fitted with copper-finned condenser 
tubing of welded construction throughout. 
LITERATURE AVAILABLE—Bulletin No. 
1121. 

MADE BY—Carbondale Div., Worthington 
Pump and Machinery Corp., Harrison, N. J. 





Viking Circoolator 


NAME—Circoolator ventilating fan. 


PURPOSE—For residential cooling by replac- 
ing warm summer air with cool outside air. 


FEATURES—Unit consists of a fan and mo- 
tor mounted in a cabinet finished in blue 
morocco enamel with silver stripes. The 
Helixoid fan which is used is said to be very 
silent. Fan is connected to the electric motor 
by a V-belt drive which is automatically kept 
tight by a self-adjusting base. The entire 


fan assembly is mounted on rubber cushions 
so as to isolate the vibration. The Circoola- 
tor can be installed by placing it next to a 
window or other opening. An attractive grille 
is furnished to prevent injury from the mov- 
For homes having unfinished 


ing fan blades. 
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attics with no openings to the downstairs there 
is available a Circoolator attic unit which 
consists of a wooden grille for the ceiling and 
an air-tight vent box with all necessary fit- 
tings for the attic. The vent box is a sound 
absorbing connection between the ceiling grille 
and Circoolator. An automatic firedoor is 
also provided in this equipment. 

SIZES AND CAPACITIES — Available in 
three sizes—3o0, 39, and 45 in. having capaci- 


ties of 7000, 10,000, and 14,000 c.f.m., re- 
spectively. 


LITERATURE AVAILABLE—Bulletins No. 


44 _ a selector sheet and price schedule 
45-A. 

MADE BY-—Viking Air Conditioning Corp., 
Main & Center Sts., NW., Cleveland, Ohio. 





American Radiator 
Expansion Tank 


NAMEW—Self-filling Arcoloy expansion tank. 


PURPOSE—Rust-resisting expansion tank for 
any type of hot water heating system. 


FEATURES—A float valve, easily accessible 
through sliding cover in tank, offers provision 
for automatic supply of water at all times. 
The opening in the top of the tank also serves 
as a safety feature for either gravity or forced 
systems by preventing the development of pres- 
sure as the water is heated, and in addition 
permits a forced warm water system to op- 
erate as an open system. According to the 
manufacturer, Arcoloy has a higher resistance 
to ordinary corrosive agents than pure copper. 


SIZES AVAILABLE—1o0, 20, and 30 gal. 


MADE BY—American Radiator Co., 40 W. 
4oth St., New York. 








Scott-Newcomb Oil Burner 


NAME—Conversion oil burner, model CJL. 


PURPOSE—Designed to burn oil from 7 to 
12 gal. per hr. 


FEATURES—Pump has no gaskets and op- 
erates with a dual seal. Air adjustment is 
made so that an extremely fine adjustment can 
be had and an acoustical material is located 
in the air receiver to reduce combustion and 
spark noise. Four fuel screens are used, one 
large screen in the line, one at the entrance 
of the cut-off valve, and one just before each 
nozzle. A gyro dual air mixer is employed. 


CAPACITIES—7 to 12 gal. of oil per hr. 


MADE BY — Scott-Newcomb, Inc., 1922 
Pine St., St. Louis, Mo. 

















Wagner Resilient-Mounted 
Motors 


NAME-—Wagner resilient mounting for mo- 
tors. 


PURPOSE—Annular resilient mountings for 
Wagner motors from % to 1 hp. 


FEATURES—tThis type of mounting is said 
to have the advantage in that there is less 
vibration and less noise since the rubber 
mounting supports which absorb the vibrations 
are as close to the shaft center as possible. 
The large rings of rubber which support the 
motor are vulcanized to inner and outer steel 
rings. The motor base is made of rolled 
sheet steel and is shaped in the form of a 
cradle for supporting the motor. The motor 
can easily be removed from the base by 
loosening latch nuts and removing the latches. 
AVAILABLE ON—Repulsion start induction, 
split-phase, capacitor and polyphase types of 
Wagner motors. Also available with belt- 
tightener bases. 

MADE BY—Wagner Electric Co., 6463 Ply- 
mouth Ave., St. Louis, Mo. 





Hebler Fuel Ratiometer 
NAME—Hebler fuel ratiometer. 


PURPOSE—For checking carbon dioxide per- 
centage and stack temperature of coal-, gas-, 
and oil-fired boilers. 


FEATURES—The fuel ratiometer is composed 
of an instrument which utilizes the thermal 
conductivity principle for measuring carbon 
dioxide combined with another instrument 
which uses the thermo electric principle for 
measuring stack temperature. These two in- 
struments have been combined into a portable 
apparatus. A hand aspirator is provided with 


each instrument together with a combination 
thermocouple and gas sampling holder. The 
temperature indicating instrument is calibrated 
for a range of 100 to roooF, and the gas gage 
from o to 20% carbon dioxide. 

MADE BY—Wm. O. Hebler Co., 830 Broad 
St., Newark, N. J. 3 
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WING TYPE COM MOTORIZED BLOWER 











Wing Blower 


NAME AND MODEL NUMBER—Type COM 
blower. 


PURPOSE—Blowers for supplying air at pres- 
sures of 6 or 7 in. of water for forced draft 
supply in hand-fired boilers, stoker-equipped 
boilers, oil- or gas-fired boilers or for second- 
ary air supply of pulverized fuel burning 
boilers. 

FEATURES — Units consist of a constant speed 
electric motor, an integral damper control, 
and two propeller type fans, one mounted on 
each end of the two extended shafts. An air 
redirecting mechanism is built in between the 
two propeller fan wheels. The entire assembly 
is placed within a simple cylindrical casing 
arranged for ready accessibility. Units are 
built for either horizontal or vertical mount- 
ing and can be installed directly in the brick 
setting or concrete foundation walls of the 
boiler. 


MADE BY—L. J. Wing Mfg. Co., 154 W. 
14th St., New York. 





General Radio Noise Meter 


NAME AND MODEL NUMBER—Sound 
level meter 759-A. 


PURPOSE—For determining the intensity of 
sound in various locations and of various 
pieces of equipment. 


FEATURES — Instrument has _ standardized 
readings which meet the tentative standards of 
the American Standards Association. Has a 
non-directional pick-up which does not have 
to be pointed at the noise source. Is self- 
contained and portable and weighs 23% Ib. 
Requires no battery adjustments and has three 
weighting networks to secure the correct fre- 
quency response for low, high and extremely 
high noise levels. It is said that anyone can 
operate this meter within a few seconds. It 
is only necessary to turn the instrument switch 
on, hold it near the source of noise, adjust a 
single knob until the meter stays on the scale 
and then add the reading of the meter and the 
setting of the attenuator for the correct answer 
in decibels. 


MADE BY—Gencral Radio Co., Cambridge, 
Mass. 





Oakite Spray Water Sterilizer 
NAME-—-Airefiner. 


PURPOSE—To sterilize spray water and to 
prevent the growth of slime and algae de- 
posits in air conditioning spray systems. 
FEATURES—This material is said to be com- 
pletely soluble, to transmit no odor to water 
or air and to provide a stable, colorless solu- 
tion that is safe and non-toxic. It is non- 
corrosive to metal surfaces and helps prevent 
water scale formation. The manufacturer 
states that the use of this material will im- 
prove the efficiency of spray systems since it 
destroys the growth which tends to accumulate 
on surfaces directly in contact with recircu- 
lated water. It is also said that the material 
destroys the bacteria which accumulate in the 
recirculated spray water. 

MADE BY—Oakite Products, Inc., 22 Thames 
St., New Vork. 





Ideal Thermo-Grip Pliers 


NAME-~—Ideal No. 1o electric pliers. 


PURPOSE — Electrically heated pliers for 
sweating pipe fittings up to 4 in. in diameter. 
FEATURES-——The manufacturer states that 
these electric pliers are different from all other 
soldering tools in that they sweat joints with- 
out unsweating adjacent connections; that 
they hold the work firmly while soldering: 
they heat work evenly from both sides and 
eliminate open flame hazards. Pliers are said 
to be capable of soldering lugs up to 1050 
amperes or sweating pipe fittings up to 21% in. 
diameter under continuous operation. When 
used intermittently the pliers will handle pipe 
up to 4 in. in diameter. 

MADE BY—Jdeal Commutator Dresser Co., 
1536 Park Ave., Sycamore, IJIl. 





Maid-O’'-Mist Boiler Protector 


NAME AND MODEL NUMBER — Micro 
Water Boy boiler protector, No. 855. 
PURPOSE—For preventing low water or ex- 
cessive pressure in automatically-fired low 
pressure steam heating boilers. 


FEATURES—tThis is a combination unit con- 
sisting of a Water Boy safety feeder, a Micro 
boiler protector and the necessary fittings for 
connection to the water glass. A Micro switch 
is used as a circuit breaker for both low 
water and excessive pressure and is rated for 
\4-hp. motors from 125 to 46c volts a.c. The 
switch is normally in an open position and 
is only closed when the float raises and snaps 
the switch by a compound leverage. A bronze 
diaphragm in the float chamber prevents water 
or steam leaking into the switch box. When 
this diaphragm is subjected to excessive steam 
pressure it moves upward, breaking the con- 
tact with the switch until the pressure re- 
cedes. The amount of steam pressure affect- 
ing the diaphragm is regulated by a set screw. 
MADE 
Wacker Dr., Chicago. 














BY — Maid-O’-Mist, Inc., 180 N. 





Peerless Water Savers 


NAME---Peerless water savers. 
PURPOSE—-Evaporative condensers for cool- 
ing water used for condensing purposes in re- 
frigerating systems. 

FEATURES — In the base of the unit is a 
water reservoir in which the height of the 
water is controlled by a float valve. The mo- 
tor is mounted on the outside of the casing 
and is connected to a Helicon fan and an 
atomizing disc. This disc rotates at a high 
speed and picks up water from the reservo'r. 
The fine vapor from the disc is sprayed over 
the coils through which the refrigerant flows. 
The entire coil and fan assembly is accessible 
for inspection and cleaning by removing the 
housing. An eliminator assembly is provided 
to prevent the discharge of any solid water. 
Motor is of the standard, splash-proof, hori- 
zontal type. Coil is of continuous, tinned cop- 
per tubing and can be used with any refriger- 
ant except ammonia. 

SIZES AVAILABLE—Eight sizes ranging from 
1 % to 25 tons. Larger sizes made to order. 
MADE BY—Peerless of America, Inc., 515 
W. 35th St., Chicago. 





Francke Flexible Coupling 


NAME—Francke fractional horsepower flex- 
ible coupling. 

PURPOSE—All steel flexible coupling for fans, 
fuel pumps, generators, and similar equipment 
up to % hp. 

FEATURES—Coupling is said to provide free 
and independent lateral floating of the con- 
nected shafts and is silent at any speed. It 
has an assembled one-piece all-steel center 
member, large load carrying surfaces and ac- 
curate alignment surfaces. It is torsionally 


resilient and mechanically flexible. 
SIZES—For shafts up to 34 in. in diameter 
and motcrs up to 34 hp. at 1800 r.p.m. 
MADE BY—Jolhn Waldron Corp., New Bruns- 
wick, N. J. 
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Free-Man Coal Burner 


NAME—Free-Man relay bin feed automatic 
coal burner. 

PURPOSE—For automatic firing taking the 
coal directly from the bin. 


FEATURES—Conveyor screws made of high 
carbon chrome steel. They have a large diame- 
ter and are said to handle small sizes of coal 
without crushing. Transmission is of the con- 
tinuous feed type with all gears running in 
oil. In this stoker the coal is relayed from 
one feed screw to another instead of using one 
long feed screw. Relay mechanism has a 
streamline housing which is easily removed to 
expose the working parts. Draft fan has con- 
trollable pitch blades and an air damper con- 
trol. 

MADE BY—Free-Man Stoker Div., Illinois 
Iron & Bolt Co., 918 S. Michigan Ave., 
Chicago. 





Hexcel Portable Room Cooler 


NAME—Hexcel portable room cooler. 


PURPOSE—For room cooling utilizing chilled 
water. 

FEATURES—Cooler has a_ four-blade fan 
which is capable of delivering 275 cu. ft. per 
min. at high speed. The water flow through 
the unit can be regulated from zero to 140 gal. 
per hr. Fan is driven by a two-speed motor 
using 47 watts. Unit is furnished in a brown 
crackle lacquer with brilliant chromium trim. 
Cooler is 5414 in. high, stands on a 173% in. 
base and weighs 80 lb. 


MADE BY—Hexcel Radiator Co., Racine, Wis. 





Combustion Engineering 
Steam Washer 


NAME—Bubble-type steam washer. 
PURPOSE—For removing entrained solids 
from steam by forcing it to bubble through 
clean feedwater. 

METHOD OF OPERATION—The feedwater 
enters the trough at the lower left through the 
longitudinal perforated pipe and spills over the 
notched weir. Mounted over the trough are 


a series of compartments, or hoods, open at 
the bottom and left and having perforations 
near the bottom of the side walls. These hoods 
are joined together by plates at the left and 
over them is bolted a continuous plate which 
extends to the top of the drum. 


Thus the 
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steam entering the drum through the tubes at 
the left is compelled to pass into the hoods 
and out through the apertures, and bubbles 
through the feedwater, in which operation the 
entrained solids are removed. The actual 
washing of the steam is obtained not alone by 
bubbling through the water but also by the 
violent mixing of steam and water between the 
elements as created by the velocity of steam 
through the perforations. The construction is 
such as to prevent comingling of the feedwater 
with the water in the drum. The screen at 
the right is for the removal of moisture that 
may be carried along with the steam. 
FEATURES—tThe washer is so located as to 
leave space for access for cleaning without re- 
moving it from the drum. 


MADE BY—Combustion Engineering Co., 
Inc., 200 Madison Ave., New York. 





General Refrigeration 
Pump Coolers 


NAME AND MODEL NUMBER—Unit cool- 
ers Models F116, M116, W116, F216, M216, 
and W210. 

PURPOSE—For comfort cooling utilizing cir- 
culating cold water or direct expansion of 
Freon or methyl] chloride. 
FEATURES—Suspended type of propeller fan 
unit for cooling and dehumidification of air. 





Front, Model 216 


Unit has a metal casing finished in walnut 
brown with stainless steel trim and has a Uni- 
Flo grille furnished as standard equipment. 
Cooling coils are constructed of copper tubes 
with metallically bonded copper fins. F and M 
models are arranged for direct expansion of 
Freon and methyl chloride, respectively, while 
W models are for cold water. A heat inter- 
changer is provided on the F and M models to 
increase the refrigerating capacity of the unit 





Rear, Model 216 


by sub-cooling the liquid and also to re- 
duce suction line sweating by superheating the 
suction vapor. Thermostatic expansion valves 
and liquid strainer are provided on the F and 
M units. Fan motors have 6-ft. rubber sheathed 
conductor cord terminating in a_two-prong 
attachment plug for electrical connection. The 
116 models have a single motor and fan and 
deliver 600 c.f.m. while the 216 models have 
two fans delivering 1200 c.f.m. 


MADE BY—General Refrigeration Sales Co., 
Beloit, Wis. 





Rockwood Electric Space Heater 


NAME—Rockwood electric space heater. 


PURPOSE—An automatic space heater for 
small installations, such as watchmen’s gate 
houses, display windows equipped with water 
sprinkler systems, electric pump houses, and 
in isolated pipe enclosures. 

FEATURES—tThe heater consists of a heating 
element, control thermostat, thermometer, pilot 
light and 3 in. outlet box mounted on a rigid 
pressed metal frame. The heating element is 
protected by a perforated pressed metal guard. 
It is said that installation can be made quickly 
and economically since only four screws are 
required to fasten it to a wall. The thermo- 
stat can be adjusted to operate between any 
selected temperature range from between 35 to 
60F. A red bull’s eye glows to indicate when 
the heater is operating. 

SIZES AND CAPACITIES—Standard model 
is rated at 500 watts 110 volts a.c. or d.c. 
Special models to operate on 220 or 440 volts 
a.c. or d.c. 

MADE BY-—Rockwood Sprinkler Co., 38 Har- 
low St., Worcester, Mass. 





American Radiator Convector 


Enclosures 
NAME—American Radiator convector en- 
closures. 

PURPOSE—Enclosures for convector type 
radiator. 


FEATURES—Enclosures are made with hori- 
zontal discharge grilles which are integral with 
the front panel of the enclosure. Enclosures 
are available for all sizes of both Arco con- 
vectors and New Murray radiators. The inlet 
arch is the same as the company’s present 
free standing enclosures and the discharge 
grille can be either 334 in. or 434 in. high 
with the horizontal bars spaced on % in. 
centers. The removable front panel of the en- 
closure is made with a lock strip channel 
that provides additional stiffness and holds the 
plate in place the entire length of the en- 
closure. Optional features include pull chain 
dampers, top outlet grilles, custom-built units 
in other than standard length and height, and 
panel molding to permit a series of enclosures 
to be installed together. 


MADE BY—American Radiator Co., 40 W. 
4oth St., New York. 





Degree-Day Figures for March, 1937 





HEATING & VENTILATING continues its ninth year of publishing 
degree-day data for various large cities. 


Albany, Atlanta, Baltimore, Birmingham, Boston, Buffalo, Burlington 
N. Y. Ga. Md. Ala. Mass. N. Y. Ve. 
Degree-days for March, 1937 .......... 1043 449 718 406 954 1151 1276 
Degree-days, Sept. 1, 1936 to Mar. 31, ’37 4477 2507 3738 2215 4860 5595 6513 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 5766 3046 4280 2743 5320 6143 6928 
Degree-days, Sept. 1, to Mar. 31, Normal 5847 2759 4162 2339 5230 5799 6690 
Cheyenne, Chicago, Cincinnati, Cleveland, Columbus, Denver, Des Moines 
; Wyo. Ill. hio hio hio Colo. lowa 
Degree-days for March, 1937 .......... 1068 997 828 1034 884 859 959 
Degree-days, Sept. 1, 1936 to Mar. 31, ’37 6573 5465 4458 4986 4671 5393 6121 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 6429 6097 5036 5602 5336 5125 6699 
Degree-days, Sept. 1, to Mar. 31, Normal 6173 5491 4344 5390 4816 5072 5825 
Detroit, Dodge City, Duluth, El Paso, Erie, Evansville, Fort Wayne, 
Mich. Kan. Minn. Tex Pa. Ind. Ind. 
Degree-days for March, 1937 .......... 1061 V7 1322 378 1075 693 993 
Degree-days, Sept. 1, 1936 to Mar. 31, ’37 5618 3750 8470 2667 5166 4026 5397 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 6169 4861 8978 2247 5787 4514 6065 
Degree-days, Sept. 1, to Mar. 31, Normal 5695 4646 7948 2383 5400 3988 5330 
Grand Rapids, Harrisburg, Hartford, Indianapolis, Kansas City, LaCrosse, Lincoln, 
ich, Pa. Conn. Ind. Mo. Wis. Neb. 
Degree-days for March, 1937 .......... 1046 894 980 871 782 1097 878 
Degree-days, Sept. 1, 1936 to Mar. 31, ’37 5694 4608 4965 4857 4846 6974 5818 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 6193 5054 5284 5499 5235 7384 6272 
Degree-days, Sept. 1, to Mar. 31, Normal 5827 4880 5303 4855 4966 6611 5547 
Little Rock, Los Angeles, Louisville, Madison, Memphis, Milwaukee, Minneapolis, 
Ark. Calif. Ky. Wis. Tenn. is. inn. 
Degree-days for March, 1937 .......... 502 216 725 1123 532 1050 1180 
Degree-days, Sept. 1, 1936 to Mar. 31, ’°37 3013 1282 4052 6671 3028 5991 7503 
Degree-days, Sept. 1, 1935 to Mar. 31, 36 3286 972 4543 7176 3394 6563 8097 
Degree-days, Sept. 1, to Mar. 31, Normal 2733 1255 3916 6578 2854 6208 7045 
Nashville, New Haven, New Orleans, New York, Norfolk, Oklahoma, Omaha, 
Tenn. Conn. La. N. Y. Va. City, Okla. Neb. 
Degree-days for March, 1937 .......... 597 946 229 882 577 577 919 
Degree-days, Sept. 1, 1936 to Mar. 31, ’37 3255 4724 1059 4269 2769 3780 6184 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 3787 5115 1350 4689 3324 3714 6676 
Degree-days, Sept. 1, to Mar. 31, Normal 3398 5129 1023 4707 3103 3451 5633 
Peoria, Philadelphia, Pittsburgh, Portland, Portland, Providence, Reading, 
Ill. Pa. Pa. Me. Oreg. R.I. Pa. 
Degree-days for March, 1937 .......... 892 818 879 1043 475 941 857 
Degree-days, Sept. 1, 1936 to Mar. 31, 37 5400 4055 4432 F620 3758 4786 4394 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 6119 4459 6079 5969 3944 5197 4897 
Degree-days, Sept. 1, to Mar. 31, Normal 4535 4385 4734 6002 3732 5205 4876 
Richmond, Rochester, St. Louis, Salt Lake San Francisco, Scranton, Seattle, 
Va. n Mo. City, Utah Calif. Pa. Wash. 
Degree-days for March, 1937 .......... 632 1135 735 708 315 1044 499 
Degree-days, Sept. 1, 1936 to Mar. 31, ’37 3356 5487 4381 5319 2244 5182 3854 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 3857 6007 4904 4979 1890 5603 3904 
Degree-days, Sept. 1, to Mar. 31. Normal 3485 5854 4309 4866 2124 5445 3932 
Spokane, Syracuse, Toledo, Trenton, Utica, Washington, Wichita, 
Wash. N. Y. Ohio N. J. N. Y. D.C. Kan. 
Degree-days for March, 1937 .......... 704 1123 1021 878 1107 711 759 
Degree-days, Sept. 1, 1936 to Mar. 31, ’37 5989 5440 5364 4406 2160 3781 4631 
Degree-days, Sept. 1, 1935 to Mar. 31, ’36 5888 5974 6013 4879 6238 4281 4700 
Degree-days, Sept. 1, to Mar. 31, Normal 5485 5984 5368 4450 5955 4253 4421 


To obtain unit fuel consumption figures for any city shown above, multiply the number of degree-days by the following factors: for coal, 0.008; 





for oil, 0.00069; for gas, 0.096. Figures obtained will show coal consumption in pounds per square foot of radiator surface; oil consumption 
in gallons per square foot; gas consumption in cubic feet per square foot—all for the period covered by the number of degree-days. The fig- 
ures assume the use of steam radiators emitting 240 B.t.u. per sq. ft. per hr., a system operation at 100% efficiency, and radiators calculated 
for maintaining 70° in zero weather. Heating values assumed for the fuels are 12,000 B.t.u. per Ib. for coal; 140,000 B.t.u. per gal. for oil, 
and 1,000 B.t.u. per cu. ft. for gas. To correct for other heating values, efficiency and design conditions, follow the method explained in the 
“HEATING & VENTILATING Degree-day Handbook” or on H. & V.’s Reference Data Sheet Nos. 67 and 68. Degree-days as given above 
for a “normal”? month or are based on averages for a long period of years, ending about 1922. Averages covering different periods 

will disagree with the above figures slightly. 
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Thousands 
of Installations 


—such as these—from coast to coast, 

bear witness to a national preference < 
for Ric-wiL Underground Steam Con- . 
duit. Such confidence, on the part of 

engineers, architects, public officials, 

and owners, must be merited. Careful 

analysis of the basic features of Ric-wiL 

Tile or Cast Iron Systems, with incom- 

parable Dry-paC Insulation, will con- 

vince you of Ric-wiL’s better investment 

value. Write today for Installation 

Bulletin A3702. 


THE RIC-WIL COMPANY 
Union Trust Bldg., Cleveland, O. 


New York San Francisco 


Agents in principal cities 


R Recistaneo in U. S. Patent Ormce | 


CONDUIT SYSTEMS FOR 


Chicago 

















San Francisco, Cal. Hopkins, Minn. U N D E RG RO U N D STEAM Pl PES 
Twenty years of experience 
in making heat regulating 
equipment are back of every 






ASTE 


HEAT REGULATOR 


Whether your customer belongs to the upper 400, 
or lives on Main Street, there is a Master Regu- 
lator that will satisfy him in quality and price, 
and pay you a satisfactory profit—for example: 


TYPE B-22 ¢ 


for only (to Dealer) .. 





133°*° 


Silent, accurate, listed as 
Standard by Underwriters 
Laboratories. 
Just right for 
your biggest 
market— the 
moderate sal- 
aried home 
owner. 


Write for 
Details 
TODAY 





WHITE MANUFACTURING CO. 


2364 University Ave., St. Paul, Minnesota 
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Easy to service 


SOLENOID _ 


CONTROL FOR AIR-CONDITIONING 


Easy to disassemble and service. New accessibility 
has been added to an already proven efficiency 
in this NEW A-P SOLENOID. Easily and quickly 
disassembled for inspection and cleaning. 
Insist on A-P Solenoids for your air-conditioning 
equipment. Write for Bulletin on #73-RB. 


« AUTOMATIC PRODUCTS COMPANY 
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THE WEATHER FOR MARCH, 1937 


Plotted from records compiled for HEatinc & VENTILATING by the U. S. Weather Bureau. Heavy curves (T), dry bulb tem 
dotted lines (H), per cent relative humidity from readings at 8 a.m., nocn, and 8 p.m. Light lines (W), wind velocity in m 
prevailing wind directions, north being arrow pointing up, etc.; S—clear; PC—partly cloudy; C—cloudy; 
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St. Louis 


Mean temp. for month, 41.4F; 
aver. wind velocity, 11.5 m.p.h.; 
prevailing direction of wind, NW. 


Chicago 


Mean temp. for month, 32.8F; 
aver. wind velocity, 10.9 m.p.h.: 
prevailing direction of wind, NW. 


Pittsburgh 


Mean temp. for month, 34.4F; 
aver. wind velocity, 12.9 m.p.h.; 
prevailing direction of wind, NW. 


New York 


Mean temp. for month, 36.6F; 
aver. wind velocity, 18.3 m.p.h.; 
prevailing direction of wind, NW. 


Boston 


Mean temp. for month, 34.1F; 
aver. wind velocity, 12.8 m.p.h.; 
prevailing direction of wind, W. 
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HERE 1S A THOROBRED 


PACEMAKER 


IN THE 
FAST MOVING FIELD OF 


AUTOMATIC HEATING 


“AUTOMATIC BUTLER crouse 


CONTINUES 400% SALES INCREASE PACE 


t r stoker sales in- 
cramed Biv. Compare that 
to increases of 39% for oil 
burners and 28% for mechan- 
ical refrigerators. | Consider 
well tco the fact that last 
year sales of The AUTO- 
MATIC BUTLER Coal Stoker 
were up nearly 400% over 
1935. 


WRITE AUTOMATIC 
BUTLER INTO 
YOUR SPECIFICATIONS == 


The line is complete. All SELF-COALING 


models and sizes from 18 Ib. 
per hr. to 1000 Ib. per hr. 
capacities are highly engi- 
neered to handle a_ wider 
range of Automatic Heating 
at its best. Thousands are in 
use setting sales building 
performance records. 


NATIONWIDE DEALER 
ORGANIZATION 
AT YOUR SERVICE 


For complete data write direct to Stoker Division 


BUTLER MANUFACTURING COMPANY 
1272 EASTERN AVE., KANSAS CITY, MO. 


14 SIZES 
STREAMLINED 






AND 
COMMERCIAL 
MODELS 














// 


WE USE 













SQUARE Tj) COMPANY 
DETROIT MICHIGAN 
Chace Thermostatic Bimetal is 
the active element used in the 
Multi-Breaker to automatically 
prevent overloading circuits. 
Multi-Breaker tzkes the place 
of fuse box and fuses, yet its 
cost is comparable to that of 
a switch with customary fuses. 





Where temperature is a factor, 
use Chace Thermostatic Bimetal 
as the active element to assure 
dependable automatic action. 


Sold in sheets — strips — shapes. 


VY Kol" Well “ll olto) 


1606 Beard Avenue - - - Detroit Mich. 


a . 
¥, 
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REASONS WHY 
Wagner Motors 


are Preferred 
for 


AIR CONDITIONING EQUIPMENT 


They are reliabie. All motor parts and completed motors 
are carefully tested to meet exacting specifications according to 
he highest electric motor standards—an assurance to users that 
Wagner motors are reliable, free from defects and will last a 
good long time if properly used. 


2 They are economical. Actual tests show that Wagner 
motors consume very little electric current, do not require much 


carc, and operate smoothly and easily under all types of load 
conditions. 


They will give satisfactory service. Wagner mo- 
tors of today are the result of constant improvement in their 
mechanical design and efficiency , gained by 45 years of experience 
in building and designing motors for industry and the home. 
These years of experience have enabled Wagner’s engineers to 
determine the characteristics of motors that are best for satis- 
factory service. 


They can stand rough treatment. Wagner motors 
have rolled-steel frames—strong, rigid—will not get out of align- 
ment—unbreakable. 


They require very little attention. The life of 
motors depends upon the conditions of operation to which they 
are subjected and the care they receive. Wagner motors are so 
constructed that wear between moving partsis reduced to a mini- 
mum. In addition, Wagner motors are equipped with large oil 
wells and have special lubrication systems so that only periodic 
oiling is necessary. 


They are well-designed. Due to precision of manufac- 
ture, careful selection of materials and parts, and intelligent en- 
gineering, Wagner Motors have all the features that contribute 
to efficiency, and yet are unusually compact in design. 


Convenient service facilities. Wagner maintains 25 
branch offices, warehouses, and service stations in all parts of the 
country. Each branch carries a complete stock of parts available 
for immediate shipment. Thus, when there’s trouble with any 
type of motor, Wagner can give better and quicker service. 


The above are just a few of the many reasons why Wagner 
motors are preferred. Many motor buyers prefer Wagner 
motors because they know that the Wagner line is so 
diversified in types and ratings that they can get, without 
special designing, exactly the right motor for their job. 
Others prefer Wagner motors because they like the co- 
operation and helpful assistance the Wagner sales- 
engineers give them when solving their power-drive 
problems. 


When considering your next motor application or in- 
stallation problem, avail yourself of Wagner’s service. 
Wagner engineers will be glad to work with you and 


help you select the correct motor for your job. Descrip- 
tive literature will be sent upon request. 


MS 137-1L 


WadgnerElectric Grporation 


6400 Plymouth Avenue, Saintlouis,US.A. 
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DEPENDABLE REFRIGERATION SINCE 1882 
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Air conditions 16 theatres in 
Baltimore alone—and each in- 
stallation is paying for itself in 
2 to 3 years 


Earning such returns is not 
unusual with Frick Refrigera- 
tion: restaurants increase profits 
up to 300 per cent; dairymen 
get Grade A prices for their 
milk; ice cream and quick freez- 
ing plants save up to 34 per 
cent in horsepower consumed; 
one-man ice plants produce 
and store up to 22 tons of ice 
per day; 50 other businesses 
find it equally indispensable. 


Give your business the ad- 
vantage of Frick cooling ser- 
vice. Ask for full facts and fig- 
ures today. 


WAY NESBORO, PENNA. 








WITH THE MANUFACTURERS 





The American Foundry Equipment Co. » Mishawaka, 
Ind., has appointed Charles Rutledge as service repre- 
sentative for the Detroit district, with headquarters 
with Hutton H. Haley & Associates, 2918 E. Grand 
Blvd. 


Anthracite Industries, Inc., New York, has appointed 
A. F. H. Scott assistant to president. Mr. Scott will 
have charge of the work with manufacturers in the de- 
velopment, improvement, and merchandising of anthra- 
cite-burning equipment and the application of new uses 
for anthracite. He is a graduate of the University of 
Wisconsin engineering school, and during the past six 
years has been assistant sales manager of American 
Radiator Co., New York. For the past two years, he 
was loaned to the Federal Housing Administration in 
Washington by American Radiator. 


Armstrong Cork Co., Lancaster, Pa., has elected 
C. Dudley Armstrong vice-president and secretary, 
succeeding William R. Hamilton, who recently retired. 
H.R. Peck was elected to the board of directors. John 
P. Young has been named advertising manager, suc- 
ceeding Arthur K. Barnes. Ralph Winslow has been 
appointed assistant advertising manager. 


The Bodine Electric Co., Chicago, has appointed 
H. M. Hall, 108 W. 6th St., Los Angeles, Calif., repre- 
sentative in the southern part of that state. 


Gar Wood Industries, Inc., Air Conditioning Div., 
Detroit, has named Leon C. Hulse factory sales engi- 
neer. His new work includes supervisory engineering 
duties and participation in general sales activities. Mr. 
Hulse has been connected with the air conditioning divi- 
sion for the past six years. 


Gar Wood Industries, Inc., Air Conditioning Div., 
Detroit, has appointed R. J. Owen, Joseph F. Pope, and 
Arthur C. Bader to the Detroit branch air conditioning 
sales staff. 


General Refractories Co., Philadelphia, has appointed 
H. W. Porter & Co., Inc., Newark, N. J., as distributor 
in the Newark area. 


The Insulite Co., Minneapolis, Minn., has appointed 
T. J. Lindstrom, formerly manager of the northeast 
sales district, as manager of western industrial sales. 
O. R. LeVene has been named manager of eastern in- 
dustrial sales. 


The International Boiler Works Co., Inc., East 
Stroudsburg, Pa., has elected Ernest H. Taylor vice- 
president in charge of production. He will have com- 
plete charge at the factory. John B. Kingsley is now 
vice-president in charge of sales, with headquarters in 
the New York City sales office at 101 Park Ave. Frank 
B. Metcalf is no longer a director of the company. 
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Link-Belt Co., Stoker Div., Chicago, has appointed 
H. F. Brown manager of sales of its electronic Radio- 
stat control system. At its recent annual meeting of 
stockholders, the following directors were elected: 
Bernard E. Sunny, James S. Watson, Staunton B. 
Peck and Harris Whittemore, Jr., were re-elected. 


Mayflower-Lewis Corporation of St. Paul has been 
formed merging Mayflower, Inc., formerly of Lima, 
Ohio, and the Lewis Air Conditioning Co., Minneapolis. 
This merger joins the executive and engineering staffs, 
and officers of Mayflower-Lewis are: President, Harry 
]. Hunt; vice-president, Lawrence M. Butler; treasurer, 
Fred C. Geiler; secretary, James E. Knight; chief en- 
gineer, Stanley C. Marshall. 


Modine Manufacturing Co., Racine, Wis., has ac- 
quired a substantial interest in the Syncromatic Air 
Conditioning Corp., Milwaukee. National distribution 
of Modine-Syncromatic air conditioning equipment will 
be made through the Modine sales organization. Syn- 
cromatic, which at present is manufacturing this equip- 
ment for Modine, will contine to do research and de- 
velopment work it has been carrying on since its 
inception. 


Neemes Foundry, Inc., Troy, N. Y., has named 
M. Abbott’s Sons, Inc., 20 W. 22nd St., New York, as 


its sole representative in the metropolitan area. 


The Herman Nelson Corp., Moline, Ill., has moved 
its Chicago office to 540 N. Michigan Ave. C. A. 
Pickett, for 17 years manager of the company’s St. 
Louis office, has been appointed manager. 


Portland Gas &§ Coke Co., Public Service Building, 
Portland, Oreg., has named C. W. Steele residential 
sales manager of its commercial department. Mr. Steele 
will have charge of the residential sales crew of 35 
salesmen in the Portland area and 15 salesmen in other 
towns served by the company. 


Standard Lime &§ Stone Co., Insulation Div., Balti- 
more, Md., has appointed Oliver P. Harris assistant 


general manager in charge of sales of Capitol rockwood 
home insulation. 


Surface Combustion Corp., Toledo, Ohio, has ap- 
pointed the following Janitrok field representatives: 
Wallace Adams has been named for the Kansas City 
office; Herbert A. Gross will be stationed in Minneapo- 
lis; Ernest Smart will work in Westchester Co., New 
York; Lawrence J. Monahan will be the Buffalo, N. Y., 
representative; Raymond E. Vernon will work the At- 
lanta territory; DeWitt T. Preyer, Brooklyn; Guy F. 
Brown, Chicago; Charles F. Schlichter, Washington. 


and Harry Reid has been placed in the Chicago office 
territory. 


H. A. Thrush €8 Co., Peru, Ind., has added Thos. E. 
Fahy, Jr., to its Philadelphia branch factory sales staff. 


Young Radiator Co., Racine, Wis., has added Sidney 
Smith to its production staff. Mr. Smith was formerly 
with Studebaker Corp. and later with Banton Roller 
Bearing Co. 
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3125 Sarco Traps 


in this Federal 















Housing Project 


iti 





Cedar Central 
Housing Project, 
Cleveland, pictured 
here, is one of the 
largest sponsored by the Federal Housing 
Administration. It includes 654 apartments, 
80 garages, nine stores and a children’s play- 
ground 100 by 250 ft. 


As our insert shows, the buildings are 
modern in design and many of the newest 
ideas for better living are included in the 
interior arrangements. 

Not the least of these is the Sarco Heating 
System employed in all of the 19 buildings. 
Its selection is an expression of the confi- 
dence placed in Sarco Heating Specialties by 
the Government, the architects and W. G. 
Cornell Co., the contractors. 


For efficient, silent and trouble-free heat- 
ing, insist on Sarco Radiator Traps, Inlet 
Valves, Drip Traps, Air Eliminators, etc. 


Write for our interesting Catalog P-45. 


SARCO CO., INC. 


183 Madison Ave., New York, N. Y. 


Branches in Principal Cities 
Sarco C2nada Limited, Federal Bidg., Toronto, Ont., Canada. 


SARC HEATING 


SYSTEM 


85 


po RT Ee 


| 
: 
| 


rit inane i mesa aims Ae a = 











For Dependable 
COMFORT COOLING 


Specify 


AEROFIN 


Cooling Surface 





Direct Expansion Unit 


, with Centrifugal Header 
Cleanable Tube Unit 
with Removable Header 


Aerofin Direct 


Aerofin Continuous Expansion Unit 


Tube Water Coil 


A COMPLETE LINE 
For Every Requirement 


AEROFIN CLEANABLE TUBE UNITS: For cooling 
only. Headers removable to permit cleaning of tube 
interiors. Recommended where sediment or scale- 
forming chemicals are present in cooling water. 


AEROFIN DIRECT EXPANSION UNITS: Centrifugal 
header type. Recommended where one valve control 
of unit is desired. 


AEROFIN CONTINUOUS TUBE WATER COILS: 
For air cooling by circulation of cold water through 
tubes. Made for horizontal or vertical air flow. 


AEROFIN DIRECT EXPANSION UNITS: Row con- 
trol type. For use where cutting rows of tubes on or 
off im direction of air flow is desired. 







Ask Newark for complete descriptive 
literature and data or call on the 
nearest district office for technical 
assistance. 



































NEW CATALOGS 


(Unless otherwise indicated the publishers of catalogs will 
copies on request without charge.) 


supply 


AirRTHERM Manuracturinc Co., 1474 S. Vandeventer 
Ave., St. Louis, Mo., has published a standard-size, 
16-page bulletin covering their Airheater line of centrify- 
gal fan heaters. The Airheater is a heater for large areg 
installation and is available for floor setting or ceiling 
suspension. Gives specifications, dimensions, and in- 
stallation data. 


American Raptator Co., 40 W. 40th St. New York, 
has published a standard-size, eight-page bulletin which 
gives general information covering the selection and ap- 
plication of Ideal boilers for automatic coal firing. Bul- 
letin presents information on the grading of stoker 
boilers, selecting stoker boilers, and the features of Ideal 
boilers for stoker firing. 


Tue Brown InstruMeEnt Co., Philadelphia. Pa., has 
published a standard-size catalog, No. 2004, on its flow 
meters. The catalog covers the complete line of indi- 
cating, recording and integrating instruments, in both 
electrical and mechanical types, together with the 
Brown Air-o-Line flow and liquid level controllers. It 
explains their application to power as well as to gen- 
eral industrial use. 


Canton SToker Corp., Canton, Ohio, has published 
a standard-size bulletin, No. 30-G3, which describes its 
new purchase plan by which its equipment is insured 
for five years against defects and wear. Bulletin also 
describes features of construction and shows the various 
types of stokers manufactured. 


Davis Recutator Co., 2541 S. Washtenaw Ave., 
Chicago, has published a pressure regulator service 
chart. This chart tabulates the features of various 
Davis pressure regulators as an aid in selecting the 
proper valve for given conditions. 


THe Mercorw Corp., 4201 Belmont Ave., Chicago. 
A standard-size bulletin describing the Mercoid line of 
automatic controls. Discusses the Sensatherm thermo- 
stat, “K” line safety controls, pressure limit and low 
water controls for steam boilers, hot water tempera- 
ture limit controls, warm air furnace controls, and 
sealed mercury contact switches. 


Mopine ManuracturincG Co., Racine, Wis , has pub- 
lished a standard-size, 32-page catalog, No. 136, en- 
titled “Better Heating and Air Conditioning with 
Modine Copper Convectors.” The booklet is attrac- 
tively printed and has a black and copper cover. Among 
the subjects discussed are the truth about heating and 
air conditioning, the split system of air conditioning, 
and why copper convectors. Gives data on Modine 
concealed, recessed, floor cabinet and wall cabinet con- 
vectors and enclosures. Includes information on ca- 
pacity, dimensions, and installation data. 
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Tue Moror [.QquipMENT Co., Wichita, Kan. Two 
standard-size bulletins on the Strang evaporative con- 
densers. The first bulletin, which has four pages, lists 
the main features and specifications of the Strang 
evaporative condensers while the second bulletin, which 
has 11 pages, gives technical data on the unit. This 
latter bulletin describes the cycle of operation, instruc- 
tion details, lists installation instructions, and gives 
specifications and ratings. 


Mue.ter Brass Co., Streamline Pipe and Fittings 
Div., Port Huron, Mich. A fact-finding report on 
Streamline joints employing locking wire. This report 
made by the Underwriters’ Laboratories covers tensile 
tests conducted on Streamline tubing and fittings em- 
ploying the joints incorporating a locking wire. Bulle- 
tin is standard size. Numerous photographs illustrate 
the fittings tested. 


Peervess oF America, Inc., 515 W. 35th St., Chicago. 
A 36-page, standard-size, loose-leaf catalog commemor- 
ating the 25th anniversary of the company. Catalog 
lists the complete line of Peerless products and presents 
features, specifications, and engineering data on the 
various products. An excellent description of refriger- 
ation cooling coils is incorporated in the: front part of 
the catalog. Among the products described are Peer- 
less fin transfer coils; animal hair filters; Helicon fans; 
comfort coolers, both ceiling and floor type; air condi- 
tioning coils; water savers; and thermal expansion 
valves. 


PracticaAL INSTRUMENT Co., 2717 N. Ashland, Chi- 
cago. A new folder describing portable recording ther- 
mometers and electrical operating recorders 


Ross Heater & Mrc. Co., Inc., 1407 West Ave., 
Buffalo, N. Y., has published a standard-size, 24-page 
bulletin, No. 1062. This bulletin describes the Ross 
line of instantaneous heaters, gives dimensions, capaci- 
ties, and specifications. The capacity tables are unusu- 
ally complete and cover approximately 10 pages. 


SHELL PETROLEUM Corp., Shell Bldg., St. Louis, Mo. 
The first three booklets of a series entitled “Panorama 
of Lubrication.” Booklets are standard size and are 
attractively printed. The purpose of the series is to 
furnish non-technical information in regard to the man- 
ufacture and application of lubricants. 


STERLING ENGINEERING Co., 3738 N. Holton St., Mil- 
waukee, Wis., has published a standard-size catalog, 
No. 361, describing the Sterling temperature control. 
The bulletin discusses the Sterling system of controled 
steam heating and gives insulation data, specifications, 


dimensions and construction information on the Ther- 
motrol. 


THe Visration Eximinator Co., 41-26 37th St, 
Long Island City, N. Y., has published an 18-page cata- 
log entitled “Stop Vibration.” This catalog discusses 
the problem of machinery isolation, presents data on 
the various types of vibration eliminators made by this 
company, and shows a number of typical installations. 
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CURTIS 


“CENTRO-RING” 
LUBRICATION — 
—only 
CURTIS 
eae COMPRESSORS 


have it 







HERE’S just 
T one moving 

partin Cur- 
tis ‘‘Centro-Ring”’ 
lubrication—a 
simple, free run- 
ning ring that 
picks up oil from 
thecrankcasecnd _/ 
distributes it by centrifugal force under positive, 
uniform pressure to all points of lubrication 
—no cears—no plungers — nothing to get out 
of ordez or require service. 


Engineering superiorities of this kind have built 
the Curtis reputation for reliability, long oper- 
ating life and low cost of upkeep. 


The Curtis line contains 41] air-cooled units, 
from 1/6 HP to 5 HP, inc., and 45 water-cooled 
units from 1/3 HP to 30 HP — a size and type to 
balance most any instcllation you. might make. 
Curtis has built condensing units for 15 years 
and has made engineering equipment for 82 
years—a record of success that in itself is 
sufficient warranty of the high-quality of Curtis 
units of today. 


CURTIS Engineering Refinements 
@ Centro-Ring — one piece, positive pressure lubrication 
@ Timken Tapered Roller Beazings 
@ V-type radial compresso-: 
@ Water-jacketed compressor heads and cylinders 
@ Built-in oil separator with at-tomctic return 
@ Drop forged, heat trected crankshafis and rods 
@ Balanced syphon, bellows seal 
@ Automatic wate: valves 


Represented in Canada by 


Canadian Curtis Refrigeration Co., Ltd. 
20 George St., Hamilton, Ont., Can. 


CURTIS REFRIGERATING MACHINE CO. 


*“*Builders of Condensing Units since 1922” 
1958 Kienlen Ave., St. Louis, U. S. A. 





87 





meet ee AE SE EIT EL SSD 
rn ee 


are SS SES SE SP EE 


: 
| 
| 
| 





Seis esas gseecasn 
=z F 


pio 3 : COMING EVENTS 


MAY 12-13, 1937. SprING MEETING, REFRIGERATING MAcR aN 
ERY ASSOCIATION, Hot Springs, Va. 

MAY 12-28, 1937. NortH AMERICAN HOMES EXPosition, Mag 
son Square Garden, New York, N. Y. ‘ 

MAY 14-15, 1937. ANNUAL MEETING, AIR CONDITIONERS’ A) 
socIATION, Hot Springs, Va. 

MAY 17-19, 1937. 48TH ANNUAL CONVENTION OF THE HEATING, | ; 
PIPING AND AIR CONDITIONING CONTRACTORS NATIONAL 
ASSOCIATION, Hotel Nicollet, Minneapolis, Minn. - 

MAY 24-26, 1937. 11TH GENERAL MEETING, NATIONAL Boarp. 
oF BOILER AND PRESSURE VESSEL INSPECTORS, Hote} 
McAlpin. New York. “4 


MAY 24-27, 1937. 55TH ANNUAL CONVENTION OF THE NATIONAi, 


Splitting Up | ASSOCIATION OF MASTER PLUMBERS, Atlantic City, N, ia 
Convention headquarters at the Ambassador Hotel. In” 
The Split System ; ton wi 


connection with the convention, The 1937 Home Comfort ” 
e rr yxposition will be held in the Atlantic City Auditorium, 
of Air Conditioning MAY 25-27, 1937. SprING MEETING OF THE AMERICAN SOcIEtTy . 
OF REFRIGERATING ENGINEERS, French Lick Springs, Ind, 4 
MAY 25-27, 1937. 4TH SHORT COURSE IN COAL UTILizaTion, ; 
University of Illinois, Urbana, Il. 4 
MAY 25-28, 1937. ANNUAL CONVENTION OF THE NATIONAL | 
But frankly, we prefer reaching the same District HEATING ASSOCIATION, Detroit, Mich. 4 
results in a different way. A way that’s JUNE 1-4, 1937. 31sT rena CONVENTION OF THE SMOKE | 
simpler. A way that requires no ducts. A oe a ASSOCIATION, INC., os Se New 
way that needs no tinsmithing. A way that ork uel burning and air pollution exhibition to be = 
held in ballroom of the hotel, May 31-June 5. : 
costs less than other ways. 


JUNE 1-4, 1937. ANNUAL MEETING, AMERICAN INSTITUTE a 
As radiator heat is accepted as the best all ArcHITEcTs, Hotel Somerset, Boston, Mass. 


around heat why split it up with a combina- JUNE 1-4, 1937. ANNUAL MEETING OF THE EDISON ELECTRIC | 
tion of Warm Air? INSTITUTE MEETING, Palmer House, Chicago, Ill. 

, ; , JUNE 4-5, 1937. MEETING STOKER MANUFACTURERS ASSOCIA- 4 
So we took a radiator and designed an air TION, White Sulphur Springs, W. Va. 4 
conditioner about it, that takes the place JUNE 9-10, 1937. Mrp-YEAR CONVENTION OF THE NATIONAL | 
of any regular radiator. Piping connec- 
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ON’T mistake us. Have no intentions of 


knocking Split Systems. They do a 
good job. 





" . ae Warm Arr Heatinc & AIR CONDITIONING ASSOCIATION, § 
tions are the same. No tinsmithing. No cut- ; 


~ . , Hotel Cleveland, Cleveland, O. 
ting of walls or floors for registers or grilles. JUNE 21-24, 1987. 31st ANNUAL MEETING, AMERICAN So- 4 
It is as practical for old systems of radiator CIETY OF AGRICULTURAL ENGINEERS, Urbana-Lincoln Hotel, % 
heat as for new. Two conditioners will air- Urbana, Ill. Registration Headquarters, Women’s Build- 
condition a 7-room house. Send for Catalog. ing, University of Illinois. 4 
Get the full facts. See for yourself. JUNE 21-24, 1937. NatTionaL CONVENTION AND ExuHisit, | 
NATIONAL ASSOCIATION OF BUILDING OWNERS AND MANn+” 
AGERS, Buffalo, N. Y. 4 
JUNE 23-26, 1937. Sem1-ANNUAL MEETING OF THE AMERICAN = 
SociEry OF HEATING & VENTILATING ENGINEERS, New Oceon © 
Hotel, Swampscott, Mass. ; 
JUNE 28-JULY 2, 1937. ANNUAL MEETING AND EXHIBIT OF | 
TesTiING APPARATUS, American Society for Testing Mate- ~ 
rials, The Waldorf-Astoria, New York. ie 
AUGUST 3-7, 1937. PowER SHOW AND MECHANICAL EXPOSI- 
TION, The Universal Craftsmen Council of Engineers of © 
the World, Hotel Stevens, Chicago, Il. “4 
AUGUST 30-SEPTEMBER 3, 1937. NATIONAL CONVENTION; | 

This is the Air Conditioner that takes the place 


( NATIONAL ASSOCIATION OF POWER ENGINEERS, INC., Jeffer- — 
of a radiator. It filter-cleans the air, heats and q 


humidifies it, and then circulates it. Any steam- son Hotel, St. Lowis, Mo. 
fitter can install it. No tinsmithing. Two will 
air-condition the average 7-room house. 


SEPTEMBER 27-OCTOBER 1, 1937. 19TH ANNUAL CONVEN- © 
TION OF THE AMERICAN GAS ASSOCIATION, Hotel Cleveland, 
Cleveland, Ohio. 
BURNHAM BOILER CORPORATION OCTOBER 4-9, 1837. CHtcaGo EXPOSITION OF POWER & Me 
IRVINGTON, NEW YORK CHANICAL ENGINEERING, International Amphitheatre, Ché- 
ZANESVILLE, OHIO ss : 
: OCTOBER 5-8, 1937. 66TH ANNUAL MEETING OF THE AMEE 
ICAN Pusiic HEALTH ASSOCIATION, New York City. 
DECEMBER 5-10, 1938. THIRTEENTH NATIONAL EXPOSITION © 
OF PowER AND MECHANICAL ENGINEERING, Grand Central | 
Palace, New York. 
DECEMBER 6-11, 1937. 16TH EXPOSITION oF CHEMICAL IN- 
DUSTRIES, Grand Central Palace, New York. ‘a 
JANUARY 24-28, 1938. FirrnH INTERNATIONAL HEATING AND ; 
VENTILATING Exposition, Grand Central Palace, New York. © 
—= eT a JANUARY 24-28, 1938—44TH ANNUAL MEETING, AMERICAN © 
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+ , SoctETy oF HEATING & VENTILATING ENGINEERS, New York. 
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Foreign Export Department 
116 Broad St., New York. 
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